THE 


AMERICAN REVIEW OF TUBERCULOSIS 
ABSTRACTS OF TUBERCULOSIS 


VotuME XXII JULY, 1930 Asst. No. 1 
CONTENTS 

PAGES 


Carbohydrate Metabolism in Tuber- 
culosis.—The fasting blood sugar values 
showed variations between 72 mgm. per 
cent and 160 mgm. per cent in 70 cases of 
pulmonary tuberculosis. In 25 of these 
cases there were deviations from normal 
and in 4 of them the values were below 
the physiological limit. All the other 
cases revealed an increased blood-sugar 
mirror, on an average of 130 mgm. per 
cent—Uber Kohlenhydratstoffwechsel bei 
der Lungentuberkulose, R. Ginsberg and R. 
Pewsner, Zeitschr. f. Tuberk., 1929, liii, 
B— J.C.) 


Effect of Complications on Colloid 
Lability.x—Sedimentation reactions and 
blood protein fractions were determined in 
200 cases of tuberculosis. It was found that 
the rate of sedimentation approximately is 
proportionate to the severity of the process. 
In cachectic individuals the values fre- 
quently were very low. Complications such 
as tuberculosis of other organs and inflam- 
matory diseases cause a relatively marked 
increase of the sedimentation rate and the 
coarsely dispersed protein bodies. In circu- 
latory and hepatic diseases the sedimentation 
rate was often slower than would occur with 
similar pulmonary findings. This was also 
true in the presence of endocrine and constitu- 
tional disturbances.—Uber die Einwirkung 
von Komplikationen auf die Kolloidlabiltat 
bei der Lungentuberkulose, L. Hantschmann 


und M. Steube, Beitr. z. Klin. d. Tuberk., 
1928, lxx, 536.—(H. J. C.) 


Cholesterol and Resistance in Pul- 
monary Tuberculosis.—The cholesterol 
content of the blood of tuberculous individ- 
uals parallels the allergic condition and the 
sedimentation reaction. In prognostically 
favorable sedimentation reactions, there 
occur relatively high cholesterol values, while 
with unfavorable reactions the cholesterol 
values are low; and likewise high values occur 
in allergy and low values in anergy. A definite 
relation between the Turban stages and the 
cholesterol mirror was not determinable.— 
Cholesterinspiegel und Abwehrkrafte bet der 
Lungentuberkulose, V. Hinze, Zeitschr. f. 
Tuberk., 1928, lit, 199—(H. J. C.) 


Serum Proteolytic Ferments in Pul- 
monary Tuberculosis.—Fuchs’s modifica- 
tion of the Abderhalden procedure was used 
on the sera of tuberculous and healthy in- 
dividuals in that 1 cc. of the serum was mixed 
with 10 mgm. of various tubercle-bacillus 
preparations: /: A preparation of tubercle 
bacilli killed in steam, ground up and dried. 
2: No. 1 extracted with alcohol, ether and 
chloroform. 3: No. 1 boiled and extracted 
with cold and hot ether-alcohol. 4: No. 3 
submitted to protein coagulation according 
to Abderhalden. 5: Preparation made ac- 
cording to the outline of Abderhalden for a 
substrate from organs or bacteria. The 
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authors found that preparations 4 and 5 gave 
the best results, since mostly all definite 
pulmonary cases reacted positively but a 
number of clinically healthy individuals also 
were positive. Preparations 1, 2 and 3 
gave fewer positive reactions in clinically 
healthy individuals but were negative in 
definite cases of tuberculosis. The reaction 
appears to be fairly specific, in that 2 healthy 
gravid women in the second month were 
negative while 7 positives were obtained 
from 9 tuberculous gravid women in the 
second to third month.—Uber spezifisch- 
proteolytische Fermente in Serum von Lungen- 
tuberkulisen, F. Lasch and R. Gross, Beitr. 
z. Klin. d. Tuberk., 1928, lxix, 670.— 


Mineral Content of Tuberculous 
Lungs.—The lungs of 5 human beings were 
submitted to ash analysis. It was found 
that the water content of tuberculous lungs 
was decidedly increased while the mineral 
content was relatively diminished. The 
loss of sodium chloride and potassium 
chloride in the tuberculous lung however ex- 
ceeded that accounted for by the water, while 
there was a definite calcium increase in 
chronic tuberculosis. Guinea-pig lungs were 
utilized in attempting a solution of the 
problem. Even in normal lungs the total 
content of base and acid valences was lower 
than in the liver, kidney or muscle. In the 
tuberculous guinea-pig lung there was a 
diminution of the acid and base valences as 
compared to the normal values. There was, 
however, a shift in favor of the alkali 
valences. The question of the effect of the 
Gerson diet upon the reaction in tuberculous 
tissues has not been determined. In sputum 
from tuberculous individuals there was found 
a marked variation in the ash content, so- 
dium chloride content and actual reaction 
which occurred entirely independent of the 
daily amount. No significant changes were 
noted following the Sauerbruch, Hermanns- 
dorfer and Gerson salt-poor diet —Mineral- 
bestand und Gewebsreaktion tuberkuloser 
Lungen, R. Schaefer, Beitr. 2. Klin. d. 
Tuberk., 1928, Ixix, 86—(H. J. C.) 


Serum Albumin and Globulin in 
Tuberculosis.—The albumin-globulin rela- 
tions in the serum were determined refracto- 
metrically and viscosometrically on a large 
number of cases of pulmonary tuberculosis. 
The conclusions arrived at were that the 
albumin-globulin relation is intimately asso- 
ciated with the grade of activity of the 
disease, its extent and tendency toward 
liquefaction. According to the albumin- 
globulin picture in the serum the cases are 
grouped into 6 classes. The blood sedimen- 


tation reaction revealed a marked parallelism 
to the albumin-globulin picture. The Pirquet 
skin reaction revealed in most active non- 
progressive cases an increase. No decided 
change in the albumin-globulin relation anq 
the sedimentation rate was noted after 
a short sanatorium treatment of an average 
of about 4 months.—Das Vehralten des 
Albumin-Globulin-Verhdltnisses im Serum 
der Bluthr perchen-Senkungsgeschwindigheit 
und der v. Pirquetschen Hautreaktion bej 
Lungentuberkulose in vergleichender Betrach- 
tung, F. Scheurlen, Beitr. 2. Klin. d. Tuberk. 
1928, lxix, 59—(H. J.C.) 


Reaction of Pus in Abscesses.—Colori- 
metric determination of the hydrogen-ion 
concentration of pus, with the indicators of 
Clark and Lubs simplified by Krontowski, 
was made in 51 individuals. Closed tuber. 
culous abscesses revealed a hydrogen-ion 
concentration within the limits of pH 68 
to 7.2 while acute nontuberculous abscesses 
showed 5.8 to 6.8. Mixed infection shifted 
the actual reaction of the pus in tuberculous 
abscesses toward the acid side, while with 
mild mixed infection as well as in the presence 
of outspoken cachexia the shift was insig- 
nificant. In the presence of severe mixed 
infection, with persistent devitalizing fever 
and a rich purulent discharge, the pH values 
of acute pus were approached in individual 
cases. It is believed that the findings can 
be of practical differential diagnostic value — 
Uber die aktuelle Reaktion des Eiters in 
chronischen und akuten Abscessen, B. Kolda- 
jew and B. Kutzenok, Beitr. 2. Klin. d. 
Tuberk., 1928, lxix, 472.—(H. J. C.) 


Vasomotor Irritability and Skin Reac- 
tions.—On the basis of the examination of 
an extensive material for the irritability of 
the vasomotor system (dermatographia) and 
the Pirquet cutaneous test, it was found that 
a parallelism existed between these reactions 
in the majority of cases. When the parallel- 
ism was absent it was noted that there was a 
more marked dermatographia with a weak 
Pirquet possible while only rarely was the 
reverse true. It was concluded that the 
vasomotor irritability is of great significance 
in the evaluation of the Pirquet test— 
Vasomotorenerregbarkeit und  biologische 
Hautreaktion, A. Schuberth, Beitr. z. Klin. d. 
Tuberk., 1928, lxix, 273.—(H. J. C.) 


Circulation in Tuberculosis.—The 
author discusses the circulatory changes 
resulting from vasomotor disturbances in 
cases of pulmonary tuberculosis. Digitalis 
treatment should be reserved for those cases 
in which cardiac insufficiency is predominant; 
otherwise that therapy is indicated which 
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affects the peripheral and central circulatory 
system as well as the vasomotor centre. 
Favorable therapeutic results were obtained 
by using cardiotonin, a combination of con- 
vallaria extract with caffein. Aside from 
the beneficial effect upon the circulation the 
author notes a good influence upon the 
general nervous symptoms.—U ber die Bedeu- 
tung des Kreislaufes im Gesamtorganismus 
des Tuberkulésen, J. Poras, Beitr. z. Klin. d. 
Tuberk., 1928, bxix, 495.—(H. J. C.) 


Oxygen and Carbon Dioxide of Arterial 
and Venous Blood in Pulmonary Tuber- 
culosis.—In moderate and severe cases of 
pulmonary tuberculosis there is a diminution 
of the oxygen of the blood with an increase 
in the carbon dioxide. Seasonal changes 
occur. The examinations reported were 
mostly made in winter when the average 
oxygen was lower and CO; higher than during 
spring and summer. The variation in the 
gas analyses was related to the form of the 
disease. The relative oxygen deficiency 
paralleled the severity of the process. 
Respiratory disturbances cannot be deter- 
mined in all cases from the oxygen deficiency. 
The increase in carbon dioxide was not alone 
dependent upon the extent of the pulmonary 
tuberculosis. The free CO; in the capillary 
blood can be increased as the result of a 
deficiency of alkali spenders (haemoglobin, 
plasma protein, phosphates and other 
protein). A destruction of pulmonary tissue 
occasions a diminution in the amount of new- 
formed oxyhaemoglobin and makes more 
difficult the liberation of CO.. A disturbance 
of the gas metabolism in the lung eventually 
retards CO, excretion, and there results an 
increase in the CO, of the arterial blood. 
In severe pulmonary tuberculosis there 
appears a paradoxical relation between the 
alkali reserve and the CO, amount.— 
Ergebnisse von Sauerstoff- und Kohlenséuren- 
analysen des arteriellen und venidsen Blutes 
bei Lungentuberkulose. II. Mitt.: Darstel- 
lung von Einzel fallen, F. Pomplun, Zeitschr. 
f. Tuberk., 1928, li, 185 —( H. J. C.) 


Réle of Lung in Intermediate Nitrogen 
Metabolism.—The total and residual nitro- 
gen in the blood in 11 tuberculous cases 
before and after pneumothorax treatment 
was determined. With an exclusion of part 
of the pulmonary tissues there was a residual 
nitrogen increase in the venous blood up to 
30-70 per cent over normal. After the in- 
stitution of pneumothorax the residual nitro- 
gen increase was proportionate to the com- 
pression of the healthy parts of the lung, 
increasing 100-200 per cent or more. It is 
concluded that pneumothorax and exclusion 
of a large part of the lung causes an increase 


of the residual nitrogen products in the 
venous blood with a nonmanifest clinical 
azotaemia. Thus there is a nitrogen reten- 
tion independent of the respiratory func- 
tion.—Die Rolle der Lunge im intermedindre 
Stickstof wechsel. Der Gehalt an Gesmat- und 
Reststickstoff im Venenblut der Tuberkulosen 
vor und nach der Pneumothorax-O peration, A. 
Tscharny and S. Krassowitzkaja, Beitr. 2. 
Klin. d. Tuberk., 1928, lxix, 373.—(H. J.C.) 


Diminished Air-Pressure and Experi- 
mental Tuberculosis.—During the whole 
period of infection five tuberculous guinea 
pigs were maintained under a diminished air- 
pressure (that equivalent to an altitude of 
4,800 metres). Distinct differences in the 
weight curve were noted in these animals as 
compared to five controls in which the 
weight again increased during the second 
half of the experimental period while in the 
treated animals it steadily diminished. There 
was also a difference noted in the changes of 
the spleen, and that the treated animals 
developed large infarcts partly of a haemor- 
rhagic nature. It is concluded that the 
diminished air-pressure exerted no healing or 
beneficial influence upon the disease in the 
guinea pig—Uber de Einfluss der Luftver- 
diinnung auf den Ablauf der experimentellen 
Meerschweinchentuberkulose, S. Del Rio, Beitr. 
z. Klin.d. Tuberk., 1928, lxix,636.—( H.J.C.) 


Culture Tube for Tubercle Bacillus.— 
An ordinary 15.5-cm. test tube of 2-cm. 
diameter is used. At a distance of 2.5 cm. 
from the base four indentations are made by 
heating a small portion to red heat and 
applying sufficient suction to draw in blisters 
of approximately 5 mm. in depth. This 
procedure is carried out at four equidistant 
points, with the result that a support is 
formed by these indentations on which the 
cylinder of potato rests. The liquid in the 
base of the tube is brought to the level of the 
indentations. In this tube there are four 
spaces for the passage of moisture and in con- 
sequence the entire surface of the potato is 
kept in the desired condition rather than the 
single flat surface. Hence there is an avoid- 
ance of the gradual drying of the potato. 
To meet the requirements for oxygen a 
ventilating tube is added. This consists of a 
cork of proper size, through which has been 
passed glass tubing of approximately 5-mm. 
calibre. The exterior portion of this tubing 
is drawn out in the flame to capillary size and 
sealed by flame. When it is deemed ad- 
visable for air to enter the tube the seal is 
broken and the air admitted for the desired 
length of time, after which the end of the 
tubing is resealed.—A Culture Tube for the 
Tubercle Bacillus, W. J. MacNeal and 
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A. B. Baylis, J. Infect. Dis., June, 1929, 
xliv, 503.—(F. G. P.) 


Cytology and Microchemistry of 
Tubercle Bacillus.—The first part of the 
article is a general summary of the extensive 
work that has already been done on the 
minute structure of the Mycobacterium tuber- 
culosis. The different and often conflicting 
findings as regards the nature of the limiting 
membrane, whether the granules often 
present are true spores or not, and some 
observations regarding the microchemistry 
are duly reported. The experimental in- 
vestigations, which comprise the latter part 
of the paper, were carried out by the author 
mainly in wet preparations and observed 
with a microscope giving a total magnifica- 
tion of 1800, and both direct and oblique 
illuminations were employed. The organism 
studied was a nonpathogenic (to man) 
strain of Mycobacterium tuberculosis, the 
source of which is not mentioned. Most of 
the work was done with young cells, from a 
few hours to twenty-four hours old, grown on 
glycerol-agar (pH 7). The organism was 
kept actively growing by frequent transfer 
at from twelve to twenty-four hour intervals. 
When stained vitally, the organisms were 
suspended in a drop of the vital dye solution 
and observations continued until the organ- 
isms had taken up the dye. For the vital 
staining from 0.01 to 0.1 per cent methylene- 
blue, 0.05 per cent nile-blue and 0.1 per cent 
neutral-red were used. Dyes of the sudan 
series were used to demonstrate the presence 
of fat. Summary: The findings show that 
the young cell of Mycobacterium tuberculosis 
consists of a membrane with thickened areas 
and granular appendages on its internal 
surface, which surrounds a very dense, 
deeply staining cytoplasm permeated by a 
vacuolar system and enclosing dense, round 
or oval hyperchromatic granules. The mem- 
brane and the granules seem to be made up 
of similar substances staining metachro- 
matically with dilute old methylene-blue 
solutions. This substance is not removed by 
boiling in water for one hour, nor by 5 per 
cent sodium hydroxide, 5 per cent sulphuric 
acid, glacial acetic acid, nor chloroform, at 
the end of a week. In old cells, the mem- 
brane increases in thickness and undergoes, 
together with the granules, gradual degenera- 
tion. The cell divides by the drawing back 
of the protoplasm and the formation of two 
closing membranes, without constriction of 
the mother cell at the zone of division. 
The granules may divide, but they do not 
seem to be associated constantly with cell 
division. The assumption of the presence 
of a waxy or fatty sheath around the cell of 
the bacillus, or of waxy or fatty granules 


within the cell, is not substantiated. Th 
membrane and the granules both stain dee \y 
with sudan-3 and scarlet-R, but the pi 
that they are not removed by the fat-solvents 
and glacial acetic acid rules out their be; 
considered free fatty or waxy meer 
Their failure to stain red with nile-blye 
makes it illogical to consider the presence 
in them of neutral fats; the inability of nile. 
blue to stain other structures than those 
stained with methylene-blue shows the ab. 
sence of free fatty acids, while the absence 
of structures stainable only with sudan makes 
it difficult to assume the presence of 
structures consisting wholly of free lipoids, 
The association of waxes, fats and various 
fatty acids and higher alcohols with the 
tubercle bacillus seems to have been experi- 
mentally supported only by the isolation 
from cultures of that organism, of large 
amounts of these substances by various in- 
vestigators. These investigations were car- 
ried out on very old materials which have 
been subject to degenerative processes, for 
degeneration starts long before the cell is 
dead. Would it not have been possible 
that such waxy materials could have arisen 
as the result of the disintegration of the 
structures described above, which because 
of their avidity for fat dyes, may be con- 
sidered as a peculiar combination of fat with 
protein and other materials? The granules 
present in the cytoplasm of the bacillus are 
not volutin as was assumed by several 
authors who were perhaps misled by the 
metachromasy of these structures; against 
their volutin nature is their insolubility in 
hot water and the acids used, and the fact 
that they stain deeply with the indifferent 
fat dyes. The granules are not spores, for 
they are present in the earliest stages of cell 
development; moreover, they possess no 
differentiated structure as known spores do. 
The present investigation, however, has no 
bearing on the question of their viability 
when separated from the cell—The Cy- 
tology and Microchemistry of Mycobacterium 
Tuberculosis, G. Knaysi, J. Infect. Dis., 
July, 1929, xlv, 13.—(J. S. W.) 


Counting of Tubercle Bacilli.—It is 
pointed out that the usual methods of 
counting tubercle bacilli only take into con- 
sideration living bacilli and frequently lead 
to too high results, especially when using 
blood or yeast cells for comparison. In 
searching for a suitable medium the authors 
verified the observation of Jennings on the 
influence of hydrogen-ion concentration and 
a satisfactory suspension was obtained in 
using a sodium-phosphate solution with pH 
8.7. The action was, however, not selective 
and could be obtained by using other alkaline 
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media of the same hydrogen-ion concentra- 
tion. The medium was also found to play a 
dle, in that Calmette’s bile-potato medium 
was most favorable and the acid egg media 
less so. Spontaneous agglutination did not 
occur, but the bacilli could not be separated 
from their growth products. In an attempt 
to remove the calcium from the bacilli, 
sodium oxylate of a pH 8.5 to 8.7 was used, 
and the hydrogen-ion concentration de- 
pressed the surface tension as well as favored 
foam formation. The Biirker counting 
chamber was used. The count of tubercle 
bacilli in 1 mgm. of solid culture mass always 
exceeded one thousand million and fre- 
quently reached four thousand million, 
depending upon the age of the culture and 
medium used. The relatively lower bacil- 
lary count upon bile-potato medium BCG 
is explained on the basis of the greater 
amount of moisture of these strains.— 
Betrachtungen und Versuche zur Bestimmung 
der Keimzahl in Tuberkelbacillenkulturen, 
W. Blumenberg and H. Wiening, Zeitschr. 
f. Tuberk., 1928, li, 417.—( H. J. C.) 


Biology of Tubercle Bacillus.—Tuber- 
cle bacilli were grown on saponin-glycerine- 
bouillon and there were no changes found in 
four human and three bovine strains used. 
In glycerol-bouillon with 0.1 per cent saponin 
the bacilli grew as acid-fasts on the surface 
of the fluid, while the non-acid-fast forms 
were found in the sediment, but the latter, 
when transferred to solid media, again grew 
as pure acid-fast cultures. Guinea pigs 
inoculated with the third passage developed 
chronic tuberculosis, especially of the lymph 
nodes.—Studien sur Morphologie und Bio- 
logie des Tuberkuloseerregers. III. Nicht- 
sdurefest Formen in Saponin-Glycerinbouil- 
lonkulturen, O. Kirchner, Beitr. z. Klin. 
d. Tuberk., 1928, lxx, 385.—(H. J. C.) 


Variability of Tubercle Bacillus.— 
“Microbic dissociation” is defined as the 
process of variation in the offspring from 
the mother colony and observations on this 
point date back to the beginning of bacteri- 
ology, being especially well crystallized by 
Naegeliin his text-book. Cohn, the botanist, 
however, vigorously attacked Naegeli’s views 
and his conceptions influenced Koch, so 
that gradually the view of a fixed type of 
bacteria became established as dogma. The 
controversy reached its height in the 
eighteen-eighties. Then Neisser, in 1906, 
and Massini, in 1907, separated from the 
classical B. Coli a new type. From that 
time to 1921 many interesting observations 
were made, especially in England and later 
in the United States. We know little of the 
evolution of the pathogenic tubercle bacillus 


and less of its life cycle. In the past the 
classification of acid-fast organisms has been 
based on development of growth at room or 
body temperature, rapidity of growth and 
virulence for animals. These methods of 
classification must be modified if we are 
going to get anywhere. The Johné bacillus, 
an acid-fast organism associated with chronic 
enteritis in cattle and sheep, develops out- 
side the body on media containing a suspen- 
sion of heat-killed timothy bacilli, suggesting 
some association or affinity. The bovine 
tubercle bacillus, under ordinary methods of 
cultivation, is similar to the human organism, 
but on egg media containing 6.25 per cent 
sodium taurocholate the colonies and their 
consistence resemble the avian bacillus, and 
their pathogenicity is similar. The avian 
bacillus may be pathogenic for human 
beings and has been isolated by Loewenstein 
and others from the kidney in renal tuber- 
culosis. Recently L’Esperance has isolated 
acid-fast organisms from the lymph nodes in 
Hodgkin’s disease and also found that guinea 
pigs, which are not susceptible to the avian 
tubercle bacillus, can be infected after pre- 
liminary sensitization with heat-killed human 
tubercle bacilli. Many workers have ob- 
served instability of virulence in tubercle 
bacilli (Coppen-Jones, Bruns, Maher, 
Sweany, and others have found morpho- 
logical instability), but few have attempted 
to determine the reasons therefor. For 
twenty years at Saranac Lake a human 
strain known as H37 has been used in ex- 
perimental work and until recently was 
uniformly virulent. A few years ago, 
however, this virulence began to wane, and 
failure to infect animals was encountered 
and also reported by other workers. This 
diminished virulence followed cultivation on 
veal broth of pH 6.6 acidity, but did not 
occur on Proskauer and Beck’s synthetic 
medium. Pleomorphism in _ microscopic 
specimens is referred to. The individual 
cells from very young growths radiating from 
the original inoculum are very short, uni- 
form and sensitive to decolorization. Later 
they become more granular and almost 
coccoid. The antigenic properties of differ- 
ent cultures vary widely. Dissociation of 
Bovine Culture: Two types of organism 
were dissociated, of which the R or more 
resistant type of colony is flat, opaque, not 
readily emulsified, and when inoculated 
subcutaneously causes innocuous lesions, if 
any, while the S or sensitive type is a 
round, moist, easily emulsified colony which 
is highly virulent for guinea pigs. Similar 
types were separated in the case of the avian 
bacillus on sodium taurocholate, but their 
pathogenic properties have not yet been 
completely worked out. Dissociation of 
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Human Culture (H37): Cultivation on 
sodium taurocholate-gentian violet-egg 
media not proving entirely satisfactory, the 
organism was grown on a synthetic fluid 
medium, well buffered, with acid reaction of 
pH 6.6. Under these conditions indications 
are that dissociation will occur as in the 
other types. Dissociation of Bacillus Cal- 
mette-Guerin (BCG): Suspensions from the 
original culture were prepared and inoculated 
on the surface of gentian violet-egg plates, 
and two distinct colony types isolated. The 
R colony was waxy, with large smooth raised 
folds, the centres cream-colored or light 
orange, and emulsification was difficult in 
salt solution of pH 7.2. The staining reac- 
tions of the bacilli did not vary noticeably. 
Most of the rods were beaded and not very 
long. The Sauton medium with pH 6.4 
seemed to be most suitable for propagation. 
A filtered suspension of the R colony grown 
on slices of glycerol-bile-potato in Petri 
dishes gave an initial appearance like small 
round pebbles. The R colony was not 
pathogenic for rabbits and guinea pigs as a 
rule, although occasionally intravenous or 
intracardiac inoculation resulted in a mild 
progressive tuberculosis, rarely fatal. The 
S colonies showed small irregular wrinkles, 
the growth appearing honeycombed. Mor- 
phologically the rods were slender and 
granules less common and emulsification 
readily occurred in salt solution of pH 7-7.2. 
Maximum growth occurred at pH 7.6. No 
visible colonies developed on glycerol-bile- 
potato medium, but scrapings from the sur- 
face planted after 26 days proved still viable 
on both cultural and animal inoculation 
tests. The S type was invariably patho- 
genic, producing progressive disease usually 
resulting in death. It was also found that 
the R or avirulent organism cultivated on 
media containing homologous sera could 
revert to S after eight to ten passages. 
Summary: With the four organisms men- 
tioned it has been possible in each case to 
isolate an R and an S type, which differ 
widely in structure, growth and virulence, as 
well as in their metabolic products. In the 
case of BCG, at least, the R or avirulent 
type may revert to the S or pathogenic type. 
The explanation of Calmette’s reduction in 
virulence of BCG is that the glycerol- 
potato-bile media allowed only the R type 
to develop, though incidentally carrying 
along some virulent elements. The undis- 
sociated culture rarely produces progressive 
tuberculosis leading to death. The human 
body receiving BCG tends to develop anti-R 
serum. However, undestroyed S elements 
may develop in its presence. Studies of 
skin hypersensitiveness to tuberculin tend to 
confirm this.— Variability of the Tubercle 
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Bacillus, S. A. Petroff, New England J. y 
May 30, 1929, cc, 1148.—(A. P.) ™ 


Invisible Forms of Tubercle Bacillus 
—At the present time, there is no strict 
proof available for the assumption that 
filterable forms of tubercle bacillus occur 
Since only about 1 to 2 per cent of animals 
injected with filtrates from tuberculoys 
material develop any signs of tuberculosis, it 
must be stressed that this occurrence is not 
more frequent than the likelihood of yn. 
reliable filters. On the other hand, there 
can be no doubt that some forms of tubercle 
bacilli exist which are not demonstrable by 
our usual staining methods. This statement 
is proved, in the opinion of the author, by 
the fact that microscopically negative ma- 
terial produces, not infrequently, tubercu- 
losis in experimental animals and gives rise 
to colonies of tubercle bacilli on artificial 
media. For the isolation of tubercle bacilli 
from contaminated material, the sulphuric. 
acid method of the author is again rec. 
ommended, with the statement that all 
subsequent modifications of it are not im- 
provements.—Ueber unsichtbare Formen des 
Tuberkelbazillus, E. Loewenstein and E. 
Singer, Wien. klin. Wcehnschr., October 17, 
1929, xlii, 1341.—(M. P.) 


Filterability of Tuberculosis Virus.— 
Tuberculous organs, sputum, pus, puncture 
fluids, urine and cultures were filtered 
through a Chamberland L2-L7 filter and a 
membrane filter of Zsigmondy, 0.5-0.1u 
under negative pressure of 20-25 mm. Each 
filter was used once only, and as controls 
paratubercle bacilli, lepra cultures, B. coli 
and prodigiosis were used. The filtrates 
gave no growth on various media, and of 
95 guinea pigs inoculated only one died of 
a generalized tuberculosis after 64 days. 
Twenty-two animals showed enlarged but 
not caseated lymph nodes, and in 6 of these 
there were scattered acid-fast and numerous 
Much granules. The organs of these ani- 
mals, tested on numerous cultures, revealed 
no growth, and further passage of these 
organs to 56 guinea pigs never gave typical 
tuberculosis. The filtrate also produced no 
immunization. Forty-two young from these 
animals revealed, in 3 cases, enlarged lymph 
nodes, with individual acid-fast bacilli but 
sterile cultures. Spontaneous tuberculosis 
in guinea pigs is believed rare. The nega- 
tive outcome of the cultures from the 
suspected organs speaks against the presence 
of spontaneous tubercle-bacillus-like acid- 
fasts. The author never found acid-fast 
bacilli in noninoculated animals, and it is 
believed that in addition to the typical 
tubercle bacillus there exists a micro- 
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‘cally invisible form that cannot be cul- 
is of slight virulence.—Zur Frage 
der Filtrierbarkeit des T uberkulose-Virus, 
Lydia Rabinowitsch- Kempner, Zeitschr. f. 
Tuberk., 1928, lii, 18.—(H. J. C.) 


Filterable Forms of Tubercle Bacillus. 
—The majority of observations on filterable 
viruses in tuberculosis are based on animal 
experiments and almost exclusively on the 
guinea pig, and the finding of acid-fast 
bacilli in smears from lymph nodes and 
organs. Cultures from the organs and a 
study of their properties usually are lacking. 
The strict test of whether tubercle bacilli 
pass the filter while other test bacilli remain 
behind is not brought out. The possibility 
exists that in the presence of a large amount 
of irritating material apathogenic acid-fast 
bacilli can multiply. Favoring this view is 
the fact that timothy bacilli can produce a 
definite tuberculin allergy. The author 
believes that the question of the filterable 
virus is one that concerns the polymorphism 
of the tubercle bacillus and must be viewed 
as such.—Studien zur Morphologie und 
Biologie des Tuberkuloseerregers. I. Fil- 
trierbare Formen und Polymorphisms, O. 
Kirchner, Beitr. 2. Klin. d. Tuberk., 1928, 
Ixx, 375.—(H. J.C.) 


Filterable Forms of Tubercle Bacillus. 
—Guinea pigs were inoculated with filtrates 
from sputum and cultures, and some of these 
received tuberculin to encourage the develop- 
ment of tuberculous foci. After death the 
organs and lymph nodes were very carefully 
examined. Twenty-two of the 45 guinea 
pigs died of intercurrent infections but no 
acid-fast bacilli were found. Of the remain- 
ing animals there were five which gave 
positive tuberculin reactions, and two of 
these showed acid-fast rods. All the re- 
mainder of the animals were negative. It 
could not be determined definitely whether 
these rods were tubercle bacilli or not.— 
Studien zur Morphologie und Biologie des 
Tuberkulose-Erregers. II. Meerschwein- 
chenversuche sur Frage der filtrierbaren 
Formen, M. Lindemann and B. D. Li, 
Beitr. c. Klin. d. Tuberk., 1928, lxx, 380.— 
(8. 


Filterable Forms of Tubercle Bacillus. 
—Calmette, in this paper, first summarizes 
and reviews all the work done on atypical 
forms of tubercle bacilli, beginning with 
Straus’s pointing out, in 1895, the existence 
of the chromophile corpuscles later so 
minutely described by Much. In 1910 
Fontés thought he could state that these 
forms, present in the pus of a tuberculous 
abscess, might pass through Berkefeld 


bougies, and, inoculated into guinea pigs, 
provoke a slow hypertrophy of the lymph 
nodes, in whose pulp typical tubercle bacilli 
were found, but without any apparent 
tuberculous lesion. Nobody at this time 
took him seriously, and when Philibert 
repeated his work, incompletely and hastily, 
without result, Fontés, troubled by these 
contradictions and believing himself a victim 
of a technical error, abandoned his studies. 
It was not until 1922 that Vaudremer, 
studying the variations in acid-fastness of 
tubercle bacilli on different culture media, 
was led to determine that in culture media 
poor in nitrogenous matter, such as potato 
water, atypical and nonacid-fast forms ap- 
pear in the depths, and among these forms 
are some elements filterable through Cham- 
berland L3 bougies. When he planted the 
filtrate thus obtained, he saw appear toward 
the eighth day, only on Petroff’s egg me- 
dium, colonies of acid-fast bacilli staining 
with carbol-fuchsin. A little later Vaud- 
remer and Hauduroy believed they obtained, 
with potato water and glycerinated peptone 
filtrates, cultures replantable in series, 
formed of anastamosing filaments and 
minute granules, together with curved or 
straight bacillary forms, colorable by gen- 
tian violet but nonacid-fast. These cul- 
tures, inoculated subcutaneously into guinea 
pigs, produced transitory local indurations 
but generalized tuberculosis. Intra- 
venously they set up a generalized poly- 
adenitis, with occasionally caseation of a 
lymph node. The pus from such a caseous 
node, planted on glycerinated potato or 
Petrofi’s medium, gave rise to discrete, 
slowly developing colonies of granules or 
small chains, which after several replants 
became acid-fast and then caused typical 
tuberculous lesions. Beginning April, 1923, 
Calmette and Valtis repeated the old 
experiments of Fontés, and they were soon 
convinced that the Brazilian’s original work 
was perfectly correct. They adopted a 
technique designed to eliminate, so far as 
possible, sources of error. For each experi- 
ment a new Chamberland L2 bougie was 
used and syringes which had never before 
been used to inoculate tuberculous products. 
Necropsies were performed with new instru- 
ments. Filtration was carried out under 
—30 pressure, in five to eight minutes, and 
the bougies tested by adding to the emulsion 
a few drops of chicken-cholera culture. It 
was determined from these experiments that 
the pus of a caseous mesenteric lymph node 
from an ape dead of tuberculosis, the 
tracheobronchial lymph nodes removed from 
a tuberculous child, bacilliferous sputum 
autolyzed by three days’ incubation, and 
cultures on glycerinated liquid media, es- 
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pecially the surface veils of very young cul- 
tures, contain virulent filterable elements, 
microscopically invisible, even after pro- 
longed centrifugation, which it has not been 
possible to cultivate on the usual solid or 
liquid media and which, inoculated into 
guinea pigs, subcutaneously or intraperi- 
toneally, determine generally discrete lym- 
phatic lesions without visible tubercles. In 
these lymphatic lesions, however, especially 
of the tracheobronchial nodes, are to be 
found, after prolonged and careful search, 
typically staining tubercle bacilli. These 
filtrates remain virulent even after a week’s 
refrigeration (Valtis) and after forty-eight 
hours’ exposure at laboratory temperature 
to bright light (F. Arloing and Dufourt). 
Twice in experiments on 300 guinea pigs 
(Calmette and Valtis) have nodular lesions, 
rich in bacilli, occurred in single organs, such 
as liver or spleen. Lesions at the site of 
inoculation were never observed, however. 
Many Italian, Roumanian, Russian, Bel- 
gian and American workers have verified 
the above facts. A few have obtained only 
negative results, either because they ex- 
pected to find at necropsy of the animals 
inoculated with filtrates the usual tubercu- 
lous lesions or because they did not search 
the lymph pulp carefully enough for acid- 
fast bacilli. What is the origin of these 
minute filterable elements, culture of which 
has only exceptionally resulted in the 
development of the normal acid-fast forms, 
and whose virulence is manifestly less than 
that of the latter? The lesions resulting 
from inoculation of guinea pigs are not such 
as would be accounted for by the chance 
passage of a few bacilli or bacillary units, 
which Valtis, Lange and others have shown 
are sufficient to induce characteristic lesions 
and sensitize to tuberculin. On the other 
hand, the form of infection produced by the 
filterable elements seems peculiar in that it 
is less virulent and that cultivation on 
artificial media is most difficult. Certain 
conditions, however, augment this viru- 
lence, such as a single animal passage (Valtis, 
Négre, Boquet, Certouciny). The source 
of the filterable elements is demonstrated by 
the fact that the inoculated animals become 
sensitive to tuberculin intracutaneously, 
even in the absence of any organic lesion. 
However, such sensitiveness is transitory 
and may disappear. Another proof of 
identity of origin with tubercle bacilli is 
that reinoculations of the filtrates, at inter- 
vals of twenty-five days, produce typical 
Koch phenomena (Debré, Lelong, H. Bon- 
net). Finally, it appears that these filterable 


elements may confer on animals injected 
with small doses some degree of resistance 
to virulent artificial infection (MacJunkin, 


Paraf, Valtis, Boquet and Négre, Arloin 
and others). But the great point of practical 
interest and importance is that these filter. 
able elements of tuberculous virus are 
capable of passing, during gestation, through 
the placenta, just as through porous porce. 
lain filters, and infecting or intoxicating the 
foetus. This necessitates revision of pre. 
ceding views on_ tuberculous heredity 
Trans placental Infection: The following ex- 
periments were carried out in 1925 by Cal. 
mette, Valtis, Négre and Boquet: /: Two 
guinea pigs infected with tuberculosis 
received intraperitoneally 20 cc. of an 
emulsion of 


Bovine tubercle bacilli (Vallée).. 0.30 
Sterile physiological salt solution. 40, 
Emulsion of sterilized bread..... 10. 
Sterile glycerine 10. 


After death their peritoneal exudate was 
filtered twice through a Chamberland 12 
bougie, under —40 cm. mercury pressure, 
The filtrate was planted and kept forty- 
eight hours without any growth. Eleven 
guinea pigs were injected subcutaneously 
with doses of 1, 1.5, 2 and 8 cc. Three 
animals died within a few weeks, showing 
no apparent tuberculous lesion, but their 
tracheobronchial lymph nodes, slightly 
hypertrophied, contained acid-fast bacilli. 
Another guinea pig was inoculated with the 
lymph-node products of one of this series 
and developed a caseous_ tracheobronchial 
node in which were found numerous bacilli. 
Another showed them in a_ mesenteric 
lymph node. 2: A veil from a culture of 
bovine tubercle bacilli was emulsified in 
50 cc. of physiological salt solution, incu- 
bated forty-eight hours at 38°C., cholera 
organisms added to test the filter, and filtered 
through a Chamberland L2 bougie under 
similar conditions. The filtrate, seeded on 
Martin’s bouillon and incubated twenty-four 
hours, remained sterile. A female pregnant 
guinea pig then received subcutaneously 
20 cc., 15 cc. and 10 cc. doses. About twenty 
days after the first dose she had 4 little ones. 
One was immediately autopsied. It showed 
hypertrophied portal lymph nodes, contain- 
ing acid-fast bacilli. Soon afterward Ar- 
loing and Dufourt reported finding tubercle 
bacilli in the lumbar lymph nodes of a 
guinea-pig foetus whose mother was inocu- 
lated with the filtrate of pus from a child’s 
tuberculous tracheobronchial node. They 
later reported to the Academy of Medicine 
an observation of a child born before term to 
a phthisical mother, separated since birth, 
dying at six weeks, in whose mesenteric 
nodes, slightly enlarged, were a few bacilli 
able to infect a guinea pig. A study 
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was also made by Valtis and Lacomme, 
during 1926-1928, on 26 infants or foetuses 
from tuberculous mothers from the Baude- 
locque clinic, obtained through the collabora- 
tion of Couvelaire. Of these, 20 were 
incontestably infected by filterable elements, 
but only one showed typical tuberculous 
lesions. The other 19 showed no lesion but 
5 had in the pulp of the mesenteric, coronary 
or portal lymph nodes, typical tubercle 
bacilli, and all had in their viscera and 
lymphatic organs virulent filterable elements 
which on inoculation into guinea pigs gave 
rise to demonstrable tubercle bacilli. The 
cause of death of all these children was 
associated with progressive malnutrition, 
described by Couvelaire. The above facts 
favor the view that transplacental infection 
by the “ultravirus” is not of infrequent 
occurrence, and is almost constantly realized 
in the case of tuberculous mothers during 
gestation. That its consequences are not 
graver than they are is due to a partial loss 
of virulence or pathogenicity. Calmette 
believes that progressive malnutrition occur- 
ring shortly after birth denotes a strong 
impregnation with the ultravirus, which 
possesses highly toxic properties. That the 
immediate mortality among offspring of 
tuberculous mothers has been only 12 per 
cent and that surely due to the ultravirus 
(syndrome of progressive denutrition) only 
3 per cent is reassuring. It thus seems that 
massive dosage is required to cause harm 
and that a small dose of ultravirus may 
perhaps even confer resistance. Conclu- 
sions: 1: There exist in tuberculous prod- 
ucts,—pus, sputum (even from so called 
closed cases), pleural or peritoneal exudates, 
urine of subjects with renal tuberculosis, 
and also cultures of tubercle bacilli on liquid 
media,—virulent elements, invisible micro- 
scopically and filterable through Chamber- 
land L2 or L3 and Lilliput or Berkefeld 
bougies. 2: These elements, planted on 
artificial media, do not give rise to cultures 
of tubercle bacilli but if inoculated subcu- 
taneously or intraperitoneally in sensitive 
animals, determine generally discrete lym- 
phatic lesions, in which prolonged and care- 
ful search will reveal typical tubercle bacilli, 
often accompanied by acid-fast granulations. 
3: These same virulent filterable elements 
are met with in the blood of subjects affected 
with grave tuberculosis or the menstrual 
blood of phthisical women. 4: When sensi- 
tive animals are inoculated, these filterable 
elements most often possess feeble virulence 
and reduced vitality and are ordinarily 
incapable of producing lesions of caseous 
tuberculosis. Exceptionally, by successive 
animal passage, they recover tuberculogenic 
properties. 5: Animals inoculated with 


these elements become sensitive to tubercu- 
lin. They present the Koch phenomenon if 
reinoculated and tuberculous antibodies 
appear in their serum. When they do not 
succumb at once they are apt to become 
more resistant than normal animals. 
6: These invisible elements may pass 
through the placenta during the gestation 
period of tuberculous females. They may 
cause death of the foetus before or after 
birth, without any visible tuberculous lesion 
being found, yet the ultravirus is reinocu- 
lable and careful search reveals granulations 
or bacillary forms having the characters of 
tubercle bacilli. 7: The ultravirus seems 
only exceptionally dangerous for the foetus 
or newborn. After a few weeks have safely 
passed there is little danger. 8: The fore- 
going knowledge has a bearing on anti- 
tuberculous prophylaxis, which should be 
based on (1) preventive vaccination and (2) 
immediate separation from the bacilliferous 
mother.—Les éléments filtrables du virus 
tuberculeux, A. Calmette, Rev. d. 1. Tuberc., 
October, 1928, ix, 653.—(A. P.) 


Filterability of Tubercle Bacillus.— 
Filtration experiments with 28 sputa, 4 pure 
cultures and 6 tuberculous guinea-pig 
organs, resulted in the finding of acid-fast 
rods in variable amount in guinea pigs 
injected with 2 sputa and 1 pure culture. 
Further inoculation and culture experiments 
from these primary animals were fruitless. 
A positive microscopic finding occurred in a 
passage animal with 5 additional sputum 
cases, and in another case the further 
inoculation of negative bronchial lymph 
nodes into a primary animal resulted in 
typical tuberculosis which may have been 
due to a spontaneous infection. As the 
result of control tests it is concluded that the 
positive findings were not due to acid-fast 
saprophytes but an avirulent varient of the 
tubercle bacillus. As proof of the existence 
of an ultravisible virus the experiments are 
not conclusive. It is possible that they may 
be due to the passage of tubercle bacillus 
“Splittern.”— Versuche wber die Filtrier- 
barkeit des Tuberkelbacillus, L. Lange and 
K. W. Clauberg, Zeitschr. f. Tuberk., 1929, 
litt, 1—(H. J.C.) 


Filterable Elements of Tuberculosis 
Virus.—Numerous researches in the last 
few years have revealed the existence in cul- 
tures of the tubercle bacilli, and in tubercu- 
lous lesions, of certain elements which can 
pass through porcelain filters and produce 
in guinea pigs lesions of a special type, in 
which there is never an inoculation chancre 
with accompanying caseous adenitis, or 
nodular visceral lesions. On the other hand 
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the neighboring lymph nodes become slightly 
swollen from the tenth to the fifteenth day 
and subsequently become normal again. 
Autopsies do not show any caseous lym- 
phatic lesions, but the nodes are often hard 
and contain liquid pus composed of poly- 
morphonuclear leucocytes, and it is possible 
to detect typical acid-fast bacilli on smears 
after very exhaustive examinations. These 
are more easily found after the first two 
weeks or first two months after inoculation, 
and after this tend to disappear. Some- 
times the infection produced by inoculation 
of filtrates results in temporary tubercu- 
lonic allergy alone, which ceases with the 
destruction in the organism of the filterable 
virus. Again, one may find discrete nodular 
lesions limited to a single organ, but with 
no trace of inoculation chancre or customary 
regional adenitis. These atypical forms of 
tuberculous infection are due to modifications 
in the virulence of acid-fast germs developing 
from filterable elements of the tubercle 
bacillus (tuberculous ultravirus). Proof of 
this is supplied by the fact that when a 
healthy guinea pig is inoculated with lesions 
containing tubercle bacilli produced in 


another animal following inoculation with 
tuberculous filtrates, a typical tuberculosis is 
not observed, but instead lesions analagous 
to those produced by the filterable elements 


of the tubercle bacillus. After a certain 
number of transfers the virulence of these 
germs is finally increased, producing then 
after inoculation a typical form of experi- 
mental tuberculosis. Certain criticisms have 
recently appeared in the literature, to the 
effect that the bacilli found in the lymph 
nodes of guinea pigs inoculated with filtrates 
are either tubercle bacilli due to a spontane- 
ous infection or more frequently paratubercle 
bacilli (timothy bacilli), because careful 
study revealed acid-fast bacilli in the lymph 
nodes of healthy guinea pigs to the extent 
of 33 per cent. In refutation of this, the 
authors have carefully examined healthy 
guinea pigs ever since the beginning of their 
experiments, and in not a single instance 
were acid-fast bacilli found. Furthermore, 
spontaneous tuberculous infection in guinea 
pigs is practically nonexistent except in 
breeding stations located on the grounds of 
certain sanatoria for tuberculosis. On the 
other hand, the appearance of bacilli in 
lymph nodes within two months after 
inoculation of filtrates, and their disappear- 
ance thereafter, show these bacilli to be 
connected with the inoculation. More- 
over, proof that these bacilli originate from 
inoculated filterable elements is supplied by 
the inoculation of these elements in the 
peritoneal cavity, typical acid-fast bacilli 
being found in the lymph nodes of the 


omentum, and in the omentum itself as 
well as in the leucocytes present in’ the 
resulting effusion. Acid-fast bacilli are also 
found in the lymph nodes of foetuses born 
of guinea pigs inoculated subcutaneously 
with filtrates, so that a spontaneous infection 
cannot be in question. As to the hypothesis 
that the bacilli found in the lymph nodes of 
healthy animals may be timothy bacillj 
this is contradicted by experiments in which 
there could not be obtained the slightest 
growth from these lymph nodes, although 
timothy bacilli are known to be easily culti- 
vated on all ordinary media. The fact also 
that these microdrganisms found in the 
lymph node after inoculation of filtrate 
are able to produce typical tuberculous 
lesions after a certain number of transfers, 
suffices to prove that they are attenuated 
tubercle bacilli, and not the paratubercle 
bacilli of timothy grass. It has been shown 
that Old Tuberculin diluted 1:10 contains 
numerous cadavers of tubercle bacilli, and 
that they can be discovered in lymph nodes 
after the subcutaneous tuberculin test, 
The healthy animals in which acid-fast 
bacilli were found had previously been tested 
with 0.2 cc. of 1:10 tuberculin. This would 
explain the inability to obtain any growth 
on cultures.—The Filterable Elements of 
the Tuberculosis Virus (Tuberculous Ulira- 
virus), A. Calmeite, J. Valtis and A. Saenz, 
J. Am. M. Ass., June 22, 1929, xcii, 2086.— 
G. i) 


Determination of Virulence of Tuber- 
ele Bacilli.—In order to determine the viru- 
lence of tubercle bacilli the authors recom- 
mend the intracutaneous injection of 
0.000,01 mgm. of bacilli in the guinea pig. 
The greater the virulence of the strain the 
earlier is the development of the primary 
effect and swelling of the regional lymph 
node. Only gross differences in virulence 
can be thus determined. A more exact 
method involves the injection of counted 
organisms.—Ein Verfahren der Virulenz- 
bestimmung von Tuberkelbacillen fiir die 
Laboratoriumspraxis, B. Lange and K. 
Lydtin, Centralbl. f. Bakt., I. Orig., 1928, 
cviit, 22.—(H. J. C.) 


Effects of Dyes on Tubercle Bacilli.— 
In extensive experiments with dyes and 
tubercle bacilli 2 vitro and in vivo it was 
shown that there was a distinct relation 
between certain dye-groups and the tubercle 
bacillus in staining experiments. In_bac- 
tericidal experiments, using the blood 
method of Wright, there was also found a 
group-specific affinity of the dyes and 
tubercle bacillus, and that certain dyes 
which had an inhibitory influence upon the 
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rowth of tubercle bacilli also to a certain 

extent retarded infection in guinea pigs.— 
Anfarbung, Wachstumshemmung und Bac- 
tericidie der uberkelbacillen durch Farbs- 
toffe, Gertrud Meissner, Centralbl. f. Bakt., 
I. Orig., 1929, cx, 172.—(H. J. C.) 


Pigmentation of Acid-Fast Bacteria.— 
Cultures of acid-fast bacteria vary conspicu- 
ously in pigmentation. Colonies of tubercle 
bacilli, growing on either liquid or solid 
media, are white in the initial stages of 
growth and usually become yellowish after 
a few weeks. Frequently the pellicle be- 
comes more deeply pigmented. Much the 
same condition has been observed in the 
case of many saprophytic acid-fast organ- 
isms. The medium used for the present 
study consisted of 500 gm. beef, 10 gm. pep- 
tone, 5 gm. NazHPO,, 7 gm. glycerol and 
15 gm. agar per litre, autoclaved and 
adjusted to pH 7.4. For certain purposes 
this was supplemented by the addition of 
0.2 gm. ferric citrate per litre. All of the 
microérganisms used in this study grew at 
approximately the same rate in this medium. 
There was, however, a great difference in 
the amount of pigmentation of those grown 
on the iron and the iron-free medium. Four 
strains of human tubercle bacilli, three of 
bovine, two of avian, four of M. leprae and 
one each of M. phlei and M. smegmatis were 
studied. All of these showed pigmentation 
on the medium containing iron and none on 
the iron-free medium, with the exception of 
M. leprae (65 Duval) which showed a pale 
yellow pigmentation on the iron-free me- 
dium. In sharp contrast to the behavior 
of the acid-fast forms, all pigmented non- 
acid-fast forms tested produced equal 
amounts of pigment on the iron and iron-free 
medium. Conclusions: Data have been pre- 
sented which indicate that the yellow, brown 
or red pigmentation of acid-fast bacteria is 
related to the presence of iron in the culture 
media. Lack of stabilizing substances or 
high pH which permits precipitation of iron 
prevents pigment formation. Nonacid-fast 
bacteria are not so affected by the iron con- 
tent of the culture media.—The Influence 
of Iron on the Pigmentation of Acid-Fast 
Bacteria, G. B. Reed and C. E. Rice, J. 
Bact., June, 1929, xvii, 407.—( F. G. P.) 


Tubercle Bacilli in Latent Tuberculo- 
sis.—The author tried to cultivate tubercle 
bacilli, using the sulphuric-acid method of 
Hohn, and to infect animals from primary 
complex lesions of 65 cases over 40 years of 
age: 101 calcified lesions, 86 of them thoracic 
and 15 abdominal, were studied, and only 
once were tubercle bacilli found. The 
author explains his findings, differing from 


those of Lubarsch, Schmitz, Rabinowitsch, 
and others, as due to the fact that these 
authors examined cases under 40 years of 
age.—Untersuchungen zur Frage der latenten 
Tuberkulose im verkalkten Rankexchen Pri- 
mirkomplex, G. Schrader, Virchow’s Arch., 
1928, cclxix, 355—(H. J.C.) 


Mixed Infection in Pulmonary Tuber- 
culosis.—Clinical earmarks of mixed in- 
fection do not exist and the type of fever is 
of no differential value. In order to deter- 
mine whether mixed infection was important 
in pulmonary tuberculosis the author sub- 
mitted the sputum of 19 cases in two or 
three consecutive trials to a very exact 
method, consisting of taking a specimen of 
sputum of about pea-size and washing it 
two to three times, for freeing from mucus, 
in 1 to 2 per cent soda solution, and further 
with 16 to 20 rinsings in sterile receptacles. 
The lumps remaining were then broken up 
and smeared upon ascites agar. With the 
exception of contaminations the same micro- 
organism of mixed infection was only found 
in one case more than once. This result 
would suggest the rarity of secondary mixed 
infection. In order further to determine 
the rarity of entrance of mouth bacteria into 
the lungs the bronchial tree of a rabbit was 
studied for the presence of various micro- 
organisms. The bacterial count decreased 
from the trachea down, while the bronchi 
were free from bacteria. This view is also 
contributed to by the clinical observation 
that infection of the pleura rarely occurred 
in repeated spontaneous pneumothoraces. 
To further study this problem blood exam- 
inations were made in 100 high febrile cases 
of pulmonary tuberculosis and at repeated 
intervals, but in none of the 100 cases were 
bacteria obtained from the blood.—Mischin- 
fektion bei der Lungentuberkulose, G. Plato- 
nof and E. Morosowa, Beitr. 2. Klin. d. 
Tuberk., 1928, lxix, 656.—(H. J. C.) 


Sputum Flora in Aspiration Pneu- 
monia.—The danger of haemoptysis lies in 
the resulting aspiration pneumonia as well 
as seeding of tubercle bacilli. As the result 
of a study of the sputum flora the author 
found that diplococci reach their maximum 
in the first week and diminish during 
the fifth and sixth weeks while tubercle 
bacilli diminish with the development of the 
aspiration pneumonia. A diminution of the 
diplococci with the recurrence of tubercle 
bacilli indicates a termination of the aspira- 
tion pneumonia. A disappearance of the 
diplococci and recurrence of tubercle bacilli 
in the sputum with persistent clinical findings 
of aspiration pneumonia indicates a transi- 
tion of the pneumonia to a tuberculosis.— 
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Die Sputumflora der himoptoischen Aspira- 
tionspneumonie, A. Finkel- Karpovsky, Beitr. 
z. Klin. d. Tuberk., 1928, Ixix, 594.— 
(F.C) 


Antigenic Substances of Tubercle 
Bacillus.—The differentiation and study of 
the isolated antigenic substances of bacterial 
cells is one of the most promising fields of 
research in bacteriology. This voluminous 
article is a study of the precipitation and 
complement-fixation reactions, and the pro- 
duction of antibodies with the tubercle 
bacillus and its different fractions. It was 
early recognized after complement-fixation 
came into use that the alcoholic extract of 
the tubercle bacillus contains an antigen, 
and there is now ample evidence that the 
antigens present in lipoid extracts in general 
are different from the protein substances of 
the bacillus and the carbohydrate pre- 
cipitable substances. Also, lipoid extracts 
of the tubercle bacillus have certain anti- 
genic effects in vivo. Different methods of 
extracting lipoid from the bacillus were used, 
the principal one consisting of grinding the 
bacteria with alcohol and then centrifu- 
gating or filtering the extracts. In the 
extracts of tubercle bacillus obtained with 
alcohol of different strengths six different 
antigens were found, three of which are well 
characterized and well separated from the 
others. The characterization of three others 
is not definite. The sera used for the 
differentiation of these lipoid antigens were 
prepared by treating normal rabbits with 
killed or living tubercle bacilli, and tubercu- 
lous guinea pigs with tubercle bacilli or with 
certain preparations obtained from them. 
As sera made in the same way may differ 
widely in their reactions, several sera were 
usually prepared according to a given 
method and thoroughly examined. Tuber- 
culous guinea pigs were used extensively for 
the production of antibodies for, by in- 
jecting the antigen into the tuberculous 
lesion, not only sera of high titre were ob- 
tained, but also antibodies against antigens 
toward which in the rabbit only very weak 
antibody-production or none at all was ob- 
served. The sera obtained from the tuber- 
culous guinea pigs were highly specific toward 
the antigen used for treatment. The 
presence of antibodies was mainly deter- 
mined by the complement-fixation test, using 
a modified Wassermann technique with an 
excess of amboceptor. The antigens and 
the sera were titrated against each other 
and at least two units of complement were 
used. From the water-extract, weak sodium- 
hydroxide extract, and broth cultures three 
acid-precipitable protein fractions, with dif- 
ferent antigenic properties and different 
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isoelectric points, were separated. These 
fractions probably contained different protein 
substances. Observations indicated that in 
the protein substance antigens other than 
these three are present, for in certain 
water-extracts and filtrates of liquid media 
there is a protein substance which is nop. 
precipitable with acids, has strong tubercy. 
lin effect, and has antigenic properties which 
are different from those of the other protein 
antigens. The antibody-production was 
found to be strongest when intact bacteria or 
bacillary fragments were used. There is g 
distinct difference between the sera obtained 
with living- and with killed-bacillus sys. 
pension, the former always containing pre. 
cipitins toward the carbohydrate antigen 
and usually in abundance. Toward the 
different antigens varying amounts of anti- 
bodies are present in these sera. Sometimes 
the protein antibodies predominate and lipoid 
antibodies are not formed, or only slightly 
formed; in other sera the opposite is the 
case. Both the water- and the alcohol- 
extracts produce antibodies, although in 
slighter amounts than the formed elements, 
In the sera produced with the lipoid sub- 
stances a certain amount of protein antibody 
is usually present, and the sera obtained 
with 75 per cent alcoholic extract contain in 
abundance two types of antibodies which 
are absent in the sera obtained with bacillus 
emulsion. With increasing purification, the 
antigenic effect in vivo with the majority of 
the antigenic preparations largely decreases 
or disappears, although there were some 
exceptions to this. These observations con- 
cerning the antigenic effect in vivo of the 
different constituents of the tubercle bacillus 
are in accord with Zinsser’s conception con- 
cerning the antigenic structure of the bac- 
teria. The larger part of the antigens very 
active in vitro are active in vivo only in the 
original complex, and are not active when 
isolated from it. These antigens produce 
antibodies only when in connection with 
larger complexes in which certain protein 
substances have probably a preponderant 
role. The use of tuberculous guinea pigs 
for the production of antibodies was found 
very helpful—The Antigenic Substances of 
the Tubercle Bacillus. II. The Examination 
of the Antigenic Properties, L. Dienes, J. 
Immunol., August, 1929, xvii, 85.—(J. S. W.) 


Antigenic Substances of Tubercle 
Bacillus.—In this article (part III) data 
are given concerning the chemical composi- 
tion of antigens 2, 3, 4 and 5, which are all 
soluble in lipoid solvents. The preparations 
of antigens 3 and 4 were found to contain 
large amounts of fatty substances. Antigen 
3 preparation consists of 65 per cent fat. 
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reparations of antigens 2 and 5 only 
cent fat was present. All 
preparations contained carbohydrates in 
varying amounts without apparent con- 
nection with the specific properties. The 
nitrogen content of the purified preparations 
of antigens 3 and 4 was low (0.3 to 0.4 per 
cent), but somewhat higher in antigens 2 
and 6 (1.7 to 3.2 per cent).— The Antigenic 
Substances of the Tubercle Bacillus. III. 
The Chemical Examination of the Antigenic 
Substances of the Tubercle Bacillus Ex- 
tracted with Lipoid Solvents, L. Dienes, J. 
Immunol., August, 1929, xvii, 157.—(J. S. W.) 


Antigenic Substances of Tubercle 
Bacillus.—The main object of the experi- 
ments was to obtain further evidence of the 
essential similarity of the tuberculin reaction 
and the tuberculin-type protein reactions. 
The tuberculin effect seems to be one of 
several manifestations of the specific proper- 
ties of the antigens. In order to determine 
the presence or absence of quantitative 
differences in regard to the specificity of the 
several protein fractions, only preparations 
with widely different antigenic properties 
were examined, using various methods to 
estimate their effect. The experiments were 
arranged in three different ways. Using 
different preparations, the tuberculin reac- 
tions of guinea pigs in various stages of 
sensitization were compared. The guinea 
pigs were sensitized either through infection 
or with killed tubercle bacilli. The second 
method was to produce a strong tuberculin 
shock in the guinea pigs with the prepara- 
tions and, after a certain time, examine the 
skin sensitiveness with the same and other 
preparations. The skin sensitiveness after 
the shock is lowered; hence large doses have 
to be used in the skin test. The decrease of 
the sensitiveness toward the preparation 
with which the guinea pigs are injected 
(shocked) is larger than toward the other 
preparations. The differences in the skin 
tests are more marked eight to fifteen days 
after treatment than immediately following 
the tuberculin shock. The third method 
was a comparison of the sensitiveness of 
tuberculous guinea pigs to different prepara- 
tions which were injected, a short time after 
infection, into the swollen inguinal lymph 
nodes. The original purpose was to accel- 
erate the development of the sensitiveness by 
the injection of the protein substances into 
the tuberculous lesions. Contrary to ex- 
pectation, the injection of the protein sub- 
stances of the bacillus hindered the appear- 
ance of tuberculin sensitiveness. This 
hindrance was more pronounced toward the 
preparation used than toward other prepara- 
tions. Also, after a strong tuberculin shock, 


the differences in the sensitiveness with 
different preparations were more pronounced 
a few weeks later than immediately after the 
shock, so it seems that the second and third 
methods are essentially similar. The group 
of guinea pigs sensitized with killed bacteria 
was unusually sensitive. These guinea pigs 
were injected several times intraperitoneally 
with large doses of a coarse tubercle-bacillus 
emulsion, the bacteria being killed by ex- 
posing the emulsion in a fine capillary tube 
for three minutes to boiling water. The 
emulsion was not well ground, for it is 
known that tubercle-formation and sensitiza- 
tion are better after the injection of coarse 
material. Summary: Guinea pigs sensitized 
with killed bacteria compared with infected 
guinea pigs gave relatively stronger reactions 
with the protein substances extracted with 
weak sodium hydroxide from the bacillary 
bodies than with the filtrate of broth-culture. 
In groups of tuberculous guinea pigs treated 
with different tuberculin preparations with 
different antigen specificity the skin reactions 
in each group (compared to the reaction of 
the other groups) were relatively slighter 
with the preparations used for the treatment 
than with the other preparations. These 
observations show that between different 
tuberculin preparations not only quantita- 
tive, but also qualitative, differences are 
present with respect to the tuberculin effect. 
The simplest supposition concerning the 
cause of these differences is that they are 
manifestations of differences in the antigen 
specificity.— The Antigenic Substances of the 
Tubercle Bacillus. IV. Connection Be- 
tween the Tuberculin Activity and Antigenic 
Properties, L. Dienes, J. Immunol., August, 
1929, xvii, 173.—(J. S. W.) 


Antibodies in Experimental Tubercu- 
losis.—This study is concerned with three 
questions: first, the development of circu- 
lating antibodies in primary tuberculosis; 
second, the development of antibodies in 
rabbits reinfected with tubercle bacilli while 
still incompletely recovered from a primary 
tuberculosis; and third, the correlation 
between the effects on bacterial surface 
properties and on phagocytosis produced by 
the sera of the animals studied. The 
primary infecting agent was virulent human 
tubercle bacilli and the reinfecting strain 
a virulent bovine bacillus. The sera were 
tested in all cases with suspensions in 0.85 per 
cent sodium-chloride solution of a living 
bovine bacillus that was avirulent and 
slightly atypical. It was not considered 
safe to use the virulent bovine bacillus 
(reinfecting strain) because of the danger of 
infecting the workers. For all practical 
purposes the avirulent bovine could be con- 
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sidered a homologous antigen. The methods 
used have been previously described (J. 
Exper. Med., 1929, xlix, 779). The sera 
were heated for thirty minutes at 56°C. in 
all cases. Rabbits infected intravenously 
with the human bacilli in the majority of 
cases developed circulating antibodies to a 
slight but appreciable degree. The increase 
in titre was detected in one group of rabbits 
within the second or third week, in others 
during the second month of infection. Such 
rabbits, on reinfection with bovine tubercle 
bacilli, promptly developed circulating anti- 
bodies strikingly in excess of those found 
during the course of primary infection. Such 
antibodies were present six or seven days 
after reinfection. The changes in titre 
during tuberculous infection, as detected by 
the bacterial surface reactions and by 
phagocytosis, were again, within the experi- 
mental error, in quantitative correspondence. 
The loss of phagocytosis-promoting power in 
heated normal serum involves an exception 
to this correspondence between surface and 
phagocytosis effects. This exception has 
been previously discussed (J. Exper. Med., 
1929, xlix, 797).—On the Mechanism of 
Opsonin and Bacteriotropin Action. III. 
The Development and Effect of the Antibodies 
Found in Experimental Tuberculosis of 
Rabbits, M. McCutcheon, M. Strumia, 
S. Mudd, E. B. H. Mudd and B. Lucké, 
J. Exper. Med., May, 1929, xlix, 815.— 
(J. S. W.) 


Immunization with Saponified Tuber- 
ele Bacilli.—The author used old cultures 
which had been treated with alkali and heat 
and had then been neutralized. Ten guinea 
pigs protectively inoculated with this ma- 
terial reacted refractorally to living bacilli, 
one being only mildly infected and a second 
dying of a generalized tuberculosis (this 
animal having received only a small dose of 
unsatisfactory vaccine). The controls de- 
veloped, with four exceptions, a severe 
specific disease, 5 of them dying of general- 
ized tuberculosis. The author believes there 
is an unmistakable immunization with the 
careful preservation of all the bacterial anti- 
gens in the vaccine— Versuche an Meer- 
schweinchen zwecks Immunisierung mittels 
“‘gerseifter’”? Kochscher Bacillen gegen nach- 
trdgliche Infektion mit lebenden Tuberkel- 
bacillen, K. W. Clauberg, Beitr. 2. Klin. d. 
Tuberk., 1928, lxix, 551.—(H. J. C.) 


Allergy in Tuberculosis.—When the 
animal’s body becomes infected with tubercle 
bacilli, its reactive powers soon become 
profoundly altered. Tubercle bacilli cannot 
thrive as well in the previously infected body 
as in the normal one and the immune body is 


abnormally susceptible to protei i 
from tubercle bacilli. After 
body becomes hypersensitive, or “allergic,” 
to the protein of the bacillus. In the patho. 
genesis of tuberculosis, this allergic condi- 
tion plays a réle which is no less important 
that that of immunity. The term “allergy” 
signifies, broadly, a condition of altered 
reactivity, when applied to bacterial in- 
fections and especially tuberculosis. The 
infected body becomes altered in some man- 
ner which renders the relatively bland pro- 
tein of the tubercle bacillus capable of actin 
on its tissues as a powerful irritant and 
poison. As a result of this change the cells 
of the allergic body are more extensively 
damaged and killed by a given amount of 
tuberculoprotein than are cells of the normal 
body, and, furthermore, because of this 
enhanced irritant action of tuberculoprotein 
on allergic tissues, and because of the 
resulting more extensive damage and death 
of cells, there appears a more violent acute 
inflammation at the site of action of tuber- 
culoprotein in the allergic body. Consti- 
tutionally, the greater irritative effect of 
tuberculoprotein on the allergic body is 
manifested by the fact that fever, malaise, 
prostration and death can ensue when an 
amount of tuberculoprotein which is harm- 
less for the normal body finds its way into 
the blood-stream of the allergic one. The 
allergic or the normal body can respond to 
the bacillus with either tubercle-formation or 
acute inflammation, and the number of 
bacilli and their site of lodgment are of 
great importance in determining the char- 
acter of reaction. The allergic reaction is 
called forth by the protein part of the 
bacillus and the tubercle-formation as the 
result of the lipoid part of the bacillus. It is 
obviously of prime importance to try to 
understand the underlying mechanism of 
allergic hypersensitivity. Studies were made 
to determine whether, following infection 
with the tubercle bacillus, the individual 
cells of the various tissues of the body do 
become changed in such a way that they are 
more readily injured by tuberculoprotein, 
regardless of the character of the body fluids 
by which they are surrounded. The results 
of these experiments, which were sharp and 
clear-cut throughout a series of many 
hundred cultures, demonstrated that, during 
infection, the individual tissue cells actually 
become altered internally in some manner 
which renders them inherently more sus- 
ceptible to tuberculoprotein than they were 
before. Allergy, therefore, resides in the 
cells and not in the body fluids. At least, 
no circulating antibodies are necessary for 
the injurious local effects of allergy in 
tuberculosis. It is a well-known fact that 
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| h the allergic body is hypersensitive 
pence extracted from the bacil- 

lus, this hypersensitiveness cannot be in- 
duced by the injection of tuberculoprotein. 
Whole bacilli, alive or dead, must be injected 
in order to set up the allergic state. The 
extent and character of any given tubercu- 
lous lesion found at autopsy have been 
determined by the interplay of factors, chief 
among which are the virulence and the num- 
ber of infecting bacilli, the degree of native 
individual and acquired resistance of the 
body and the degree to which allergy is 
developed. When large numbers of un- 
selected cases of miliary tuberculosis are 
studied microscopically, they can be divided 
into hard tubercles and soft tubercles. The 
striking difference between these two forms 
is the tendency to rapid necrosis of the cells 
of the soft variety. The soft tubercle is the 
result of the presence of large numbers of 
bacilli acting in the face of allergy. The 
difference in the number of bacilli to be 
found in the hard and soft types of tubercle 
is enormous. The sudden discharge of a 
caseous focus into a large vessel in an 
allergic individual may thus be recognized 
clinically by the abrupt onset of symptoms, 
and pathologically by the presence of soft 
tubercles in the tissues at autopsy. Because 
the development of meningitis by repeated 
experimental intravascular injections of 
tubercle bacilli had not been observed, 
studies were made to determine the patho- 
genesis of tuberculous meningitis. The 
amount of tuberculosis found in any tissue, 
following infection by the blood-stream, 
undoubtedly is determined partly by the 
ability of that tissue to stop and hold any 
circulating foreign particulate matter. The 
experiments of Bickner have demonstrated 
that the meninges belong to the group of 
tissues which stop and hold only minute 
amounts of inoculated particulate matter. 
Not being able, experimentally, to produce 
meningitis, by sending tubercle bacilli to the 
meninges by way of the blood-stream, the 
question arose, where then, were the bacilli 
coming from, if not directly from the blood- 
stream? The only other possibility was that 
the meninges were being directly infected by 
the discharge of bacilli into them from some 
adjacent tuberculous lesion. By carefully 
sectioning the entire central nervous system 
of our human material, caseous lesions, older 
than the meningitis, in communication with 
the meninges or the ventricular cavities 
were found. For the production of menin- 
gitis it is necessary only that these meningeal 
or cortical tubercles grow, caseate and dis- 
charge their bacilli into the meninges. In 
90 per cent of the 40 cases of meningitis 
studied, discharging lesions, usually multiple, 
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were demonstrated. In the four cases in 
which the site of discharge was not found, 
the entire brain or middle ear was not had 
for examination. In the infected immunized 
body, one or two bacilli lodging at any site 
will either be killed outright or else encapsu- 
lated. Not every tubercle which extends to 
the meninges will set up meningitis. Many 
of them are completely encapsulated and 
this is especially true of large tubercles in 
the brain. The exact status of allergy in 
relation to immunity is one of the most 
important matters concerned in the patho- 
genesis of tuberculosis. It is well known 
that extensive tissue destruction and consti- 
tutional symptoms are directly dependent on 
allergic hypersensitiveness to  tuberculo- 
protein. For theoretical and _ practical 
reasons, it is important to know whether or 
not this hypersensitive state which, in 
effect, converts the bland protein of the 
bacillus into a most violent poison, is neces- 
sary in any way for the operation of acquired 
immunity. The hypothesis that allergy is a 
mechanism of immunity rests largely on the 
fact that, following infection both allergy 
and immunity appear about the same time 
and are usually coexistent thereafter. In 
the allergic, immune body, therefore, one is 
always confronted with what appears, at 
first sight to be a paradox: the infected 
body is more susceptible at the same time 
that it is more resistant than the normal one, 
that is, it is resistant to living bacilli; at the 
same time, this resistant body is sensitized 
to the bacterial protein liberated into its 
tissues by the disintegration of the bacilli, 
just as it would become sensitized to any 
foreign protein introduced parenterally, 
that is, it is hypersusceptible to tuberculo- 
protein; for it is generally believed that it is 
not the intact, living tubercle bacillus which 
initiates the allergic reaction but rather the 
protein liberated by this disintegration of 
the bacilli—The Réle of Allergy In Tuber- 
culosis, A. R. Rich, Arch. Int. Med., May, 
1929, xlitt, 691—(W. I. W.) 


Allergy in Tuberculosis.—The author 
discusses the term focal and _ peripheral 
allergy, by focal allergy indicating a sensi- 
tiveness of the tuberculous focus and by 
peripheral allergy a reactivity of the skin to 
tuberculin. The peripheral allergy is de- 
pendent upon the focus of disease, and there 
is, therefore, in principle no difference 
between the focal reaction and the pe- 
ripheral local reaction. Changes of the 
peripheral allergy always occur in relation 
with focal changes. With a primary infec- 
tion there occurs first the focal allergy and 
then with the development and progression 
of the process the peripheral allergy which 
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is also increased with the stimulation of the 
focus. The more active the focus the milder 
the sensitization of the periphery. It is, 
therefore, wrong to conclude that with an 
increase in the skin reactivity there occurs 
an inactivity of the process.—Der Begriff 
der biologischen Aktivitat und die lokale 
Tuberkulinempfindlichkeit, E. Szasz, Beitr. 
z. Klin. d. Tuberk., 1928, Ixix, 366.— 
(H. J.C.) 


Immunity to Tuberculosis.—Changes 
in virulence of tubercle bacilli have been 
held accountable for the differences in pro- 
gression of the disease and for the variable 
evidences of individual immunity. But this 
would not explain the irregular “up and 
down’ course of chronic tuberculosis or the 
exacerbation of the disease after childbirth. 
Besides, nearly all tubercle bacilli isolated 
from patients have a constant virulence. 
Immunity may in some measure be hered- 
itary and dependent upon bodily con- 
formation, etc., but in vastly greater measure 
it is acquired through infection with tubercle 
bacilli. Acquired immunity is not complete 
but is relative. We should bear in mind 
that endogenous as well as exogenous spread 
of tubercle bacilli is important in the disease. 
Is the first or immunizing infection danger- 
ous? In answer to this question it can be 
said that statistically the mortality in the 
first year of life is 170 per 100,000, in the 
second year is 120, in the third year is 85 
and from years five to fourteen it is 45 (as 
shown in years 1919-1922), while the total 
for the years to 14 is 145, which is much 
lower than that in the older age-groups. 
But it does not follow, however, that infants 
should be artificially infected in order to 
prevent them from becoming naturally 
infected (with some liability to disease), 
for it has been shown that a certain number 
of children immunized with Calmette’s 
BCG have died of tuberculosis. The ques- 
tion of protective inoculation is still unsolved 
in spite of all the work of Calmette, Lange 
and others. We must know more about the 
epidemiology of tuberculosis before we can 
evaluate results.—Gedanken iiber kiinstliche 
Immunisierung gegen Tuberkulose, O. Ziegler, 
Deutsche med. Wcehnschr., May 24, 1929, 
lv, 863—( H. S. W.) 


Immunity to Tuberculosis.—Experi- 
ments were made on a series of animals 
quantitatively infected with tubercle bacilli 
to control the chronic infectious process by 
continued treatment with derivatives from 
tubercle bacilli. It was observed that in 
producing an entirely chronic tuberculous 
process in the animals, similar to human 
tuberculosis, cures could be obtained through 


treatment with tubercle-bacillus derivat; 

The complex derivative isolated by 
Tomarkin is suitable for this purpose, J, 
guinea pigs and rabbits, preparations ‘with 
powerful irritating and specific effects op 
acute tuberculous processes lead to accelera- 
tion of the infection.—Studies in Tubercylp. 
sis Immunity, W. Weichardt, Tubercle 
November, 1929, xi, 49—(W.I.W) 


Skin as Organ of Immunity.—The 
advantages of intracutaneous compared with 
subcutaneous inoculation are a retention of 
the bacilli in the connective-tissue layers of 
the skin, resulting in a slower resorption 
with antibody formation and a minimizing 
of the danger of the spread of the bacillj 
as well as a visible development of the 
immunizing processes in the superficial skin 
layers, thus fully eliciting the antibody 
function of the skin. It is believed that not 
only the mesenchymal part of the skin but 
all the mesenchymal tissues become im- 
munized from the tuberculous depot in the 
skin. As the real immunity organ of the 
skin the author designates the papillary 
bodies which are rich in vegetative-nerve 
fibres. It is believed that more favorable 
results are obtained by subepidermal 
scarification into the capillary bodies than 
when the rete malpighii is reached. In addi- 
tion the skin is viewed as a detoxicating 
organ.—Uber Hautimpfungen mit virulenten 
Tuberkelbacillen bei Tuberkuloseschutsimp- 
fungen, A. Moeller, Beitr. 2. Klin. d. 
Tuberk., 1928, lxix, 141—(H. J. C.) 


Reaction of Lymph Nodes to Tuber- 
culin.—In a large number of tuberculous 
guinea pigs there occurs, following the 
administration of tuberculin by Roemer’s 
method, a swelling of the lymph nodes 
tributary to the site of inoculation. Fre- 
quently this swelling is more definite after 
the first injection than the reaction at the 
site of inoculation. In a number of cases 
the glandular reaction can be absent even 
in the presence of a skin reaction. The 
swelling of the lymph nodes can either be 
progressive or retrogressive. Injection of 
tuberculin into the lymph nodes also 
results in a reaction there.—Driisenreaktion 
auf A. T. Applikation bei experimenteller 
Meerschweinchentuberkulose, K. G. Leder- 
mann, Beitr. z. Klin. d. Tuberk., 1928, 
lxx, 627.—(H. J. C.) 


Effect of Fermentation on Tuberculin. 
—The author submitted Old Tuberculin to 
fermentation in the hope of diminishing the 
anaphylactic component or to cause its dis- 
appearance. The fermentation was carried 
on at a temperature of 25° to 28°C. overa 
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eriod of 1 or 2 months. In animal tests 
with this material anaphylactic properties 
were absent while immunization could still 
be attained. In human beings the use of 
the fermented tuberculin revealed an ab- 
sence of anaphylactic effect as well as pro- 
ducing no harmful consequences. It is 
believed that the slow fermentation destroys 
the toxic and anaphylactic properties of 
the Old Tuberculin while the immunizing 
factor remains unchanged.—Uber die giin- 
stige Beeinflussung des Tuberkulins durch die 
Girung, A. Komis, Beitr. 2. Klin. d. 
Tuberk., 1928, 770.—(H. J. C.) 


Testicular Tuberculin Reaction.— 
Intratesticular injections of 0.1 cc. of 1 to 50 
to 1-500 tuberculin dilutions causes, in the 
presence of tuberculosis, a tuberculin re- 
action which reveals itself as an enlarge- 
ment and hardening of the injected testicle. 
No reactions are obtained when the tubercu- 
lin injection is given at too early an interval 
following infection, and especially when the 
animal is in an anteallergic stage, or when 
cachexia exists. A repetition of the test in 
tuberculous animals which had previously 
given a positive result reveals partly nega- 
tive and partly positive findings.—Die 
Hodentuberkulinreaktion beim Meerschwein- 
chen, K. G. Ledermann, Beitr. z. Klin. d. 
Tuberk., 1928, lxix, 265.—( H. J.C.) 


Sensitiveness to Glycerin-Bouillon.— 
Among 93 tuberculin-positive children there 
were 83 that reacted to injections of con- 
centrated glycerine-bouillon Héchst, and of 
17 tuberculin-positive adults 16 reacted, 
while of 112 tuberculin-negative children 
none reacted to the bouillon. Micro- 
scopically the site of reaction to the glycerine- 
bouillon proved to be tuberculoid in nature, 
reacting as a granulation tissue in the cutis.— 
Zur Frage der Glycerinbouillon-Empfind- 
lichkeit, W. Keller and W. Dilter, Beitr. z. 
Klin. d. Tuberk., 1928, lxix, 444.—(H. J.C.) 


Appearance of Symptoms of Tubercu- 
losis.—Of 1,499 white patients with pul- 
monary tuberculosis, over 15 years of age, 
only 17 per cent were classified as being in 
the early or minimal stages at the time of 
admission to twelve different sanatoria. A 
study was made to determine the order of 
appearance and the relative importance of 
the various symptoms that cause the patients 
to seek medical advice. Cough was the 
most common symptom reported, occurring 
prior to admission in 87 per.cent of the pa- 
tients; in 22 per cent it was the first symp- 
tom, and in 75 per cent one of the first five. 
Of those in the minimal stage at admission, 
40 per cent of the women and 25 per cent of 


the men had had no cough. Expectoration 

was reported by the third largest number of : 
patients and acute respiratory cold by the .. 
tenth largest, as a symptom prior to ad- z 
mission. The group of symptoms falling 
under the heading “too easily tired” is 
second in importance, one or more of the 
characteristic symptoms being present in 
1,245 patients. The second largest number 
of patients stated that they had lost weight 
at the same time before admission. It 
stood fourth as the first symptoms to appear, 
and third among the first five to be evident. 
A loss of appetite was observed by 805 pa- 
tients, 215 of whom also reported indigestion. 
Pain in the chest was reported by 693, dry 
pleurisy mentioned by 580, and pleurisy with 
effusion by 94. A history of haemorrhage 
was given by 317, and ranked eighteenth in 
importance as to total appearances. In 
general, it was concluded that the five most 
important symptoms of tuberculosis are 
cough, being too easily tired, loss of weight, 
anorexia, and pain in the chest. A study of 
the reason for the first consultation showed 
that all except 2 or 3 per cent of the patients 
first consulted a physician because they were 
sick. Importance of these symptoms as 
spurs to consultation corresponded on the 
whole with their prevalence, the compara- 
tively infrequent symptom of haemorrhage 
being much more apt to cause prompt 
action. Only a small number of patients 
were examined because they were contacts 
or because of some routine procedure, but it 
is interesting that tuberculosis was dis- 
covered at a much earlier stage in these 
patients than would ordinarily have been 
the case.— The Appearance of the Symptoms 
of Tuberculosis, and Their Bearing on the 
Seeking of Medical Advice, L. R. Williams 
and A. M. Hill, J. Am. M. Ass., August 24, 
1929, xciit, 579.—(G. L. L.) 


Hereditary Tuberculous Haemoptyses. 
—If there was a dogma which only a little 
while ago seemed secure it was that of the 
nonheredity of human tuberculosis. Excep- 
tions which could be proved were extremely 
rare. Consequently, when Calmette and 
Valtis, Arloing and Dufourt, and Covelaire 
and Lacomme demonstrated the existence of 
a filterable virus which could pass through 
the placenta and cause a truly “occult” 
congenital tuberculosis, there was general 
amazement. But now that tuberculous 
heredity is a scientific possibility and not a 
heresy, it behooves everyone to scrutinize 
his personal observations for examples. The 
cases reported here follow: First Generation: 
This was a woman affected at her twentieth 
year with tuberculosis of the left lung and 
who married shortly afterward. Becoming 
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pregnant a year later, she soon had a recru- 
descence with repeated haemoptyses. She 
went to term, gave birth with difficulty to a 
girl and died suddenly a month later. 
Second Generation: The child, immediately 
separated from its mother, had had a sepa- 
rate room from birth and was nursed by a 
robust wet-nurse selected for her good 
health. She developed normally, was 
weaned at eighteen months, and was healthy 
until her fourth year. After a sojourn by 
the sea, on her return to Paris, she had a 
severe haemoptysis which was nearly fatal. 
After a few weeks she was sent to the 
Riviera, had other haemoptyses, but returned 
apparently cured. She developed normally, 
married relatively late and had two children, 
a boy and a girl. She seemed well except 
for some bilateral sciatic pains, appearing 
with the first parturition and in a more aggra- 
vated form after the second. Fifteen years 
later, following an acute attack after measles, 
the diagnosis of double “adnexitis’” was 
made. At this time there was an undulant 
fever and some night-sweats. All this sub- 
sided and her health is now excellent. Pul- 
monary roentgenographs are negative and 
the tuberculin reaction feebly positive. 
Third Generation: Of the boy, there is 
nothing noteworthy. The girl, a fine child, 
weighing 3.35 kgm. at birth (about 7 Ibs. 
6 oz.), nursed six months by the mother, 
then fed on sterilized milk, was brought up 
by an Englishwoman in the cult of health 
and sports, protected from every servant or 
teacher suspected of tuberculosis. She 
developed wonderfully and was more robust 
than children of her age. She went to 
school between the ages of twelve and sixteen 
years, contracting measles mildly at fifteen. 
From that time her health altered, she 
showed less resistance to fatigue and slight 
infections, and lost 5 kgm. in weight follow- 
ing a streptococcus dermatitis. Several 
months later, after an icteric attack with 
fever, she had a slight haemoptysis; then a 
right-sided pleurisy with lymphocytic sero- 
fibrinous exudate appeared, of which she 
was cured in about a month, leaving 
slight costophrenic adhesions. Fluoroscopy 
showed in the right subclavicular region, in 
the pulmonary field, an opacity about the 
size of a nut. The young girl was sent to 
a heliotherapy station, dusty and little 
sheltered from winds. Three months later 
she had a considerable haemoptysis followed 
by fever. She was then sent to the moun- 
tains, where she improved and the sputum 
disappeared. After six months she was 
apyretic and showed no abnormal stetho- 
scopic signs, while roentgenographs showed 
progressive disappearance of the intra- 
pulmonary nodule. Her cutaneous tuber- 


culin reaction was intense. Discussion: A 
careful investigation revealed no possibilit 
of direct personal contact with infection 4 
the last two generations. In the second 
the child was immediately removed from 
her mother and in the case of the third the 
mother was cured at the time of birth and 
never had any sputum. It thus seems that 
the grandmother, suffering from generalized 
tuberculosis, transmitted the virus to her 
daughter via the placental route, and that 
this also occurred in the last case, strength. 
ened by the existence of pelvic lesions, 
The tuberculous “adnexitis” was doubtless 
able to infect the second child by the pla- 
cental route, the first escaping. Again, the 
so called ‘‘hereditary predisposition” js 
found to coincide with blood-grouping in 
the second and third generations: the 
daughter and granddaughter were of group 
II, possessing agglutinogen A, while the male 
members belonged to group IV, without 
agglutinogens. These findings support those 
of de la Riviére and Kossovitch, who em- 
phasized the frequency of AB agglutinogens 
(group I) and secondarily of A (group II) 
in the haemoptoic tuberculous. If thereisa 
parallel between blood-group heredity and 
antiinfectious immunity, transmitted by 
Mendelian laws, we have the possibility of a 
constitutional serological immunity or the 
reverse. Despite these considerations, anti- 
tuberculosis measures should not be aban- 
doned or neglected; we merely have an addi- 
tional mode of transmission to be con- 
sidered.—Trois générations de tuberculose 
hémoptoique. Hérédité du virus. Hérédité 
sanguine, J. Troisier, Rev. d. l. Tuberc., 
August, 1928, ix, 554.—(A. P.) 


Insidious and Acute Tuberculosis.— 
For the successful combating of clinical 
tuberculosis, it is necessary that we learn to 
recognize the signs of its early appearance. 
In many instances which are considered 
insidious the acute phase, lasting perhaps 
only a few days, has been overlooked. Also, 
in many instances which seem to be acute a 
previous insidious phase has been unrecog- 
nized. One cannot think of clinical tubercu- 
losis except in terms of allergy, since symp- 
toms, pathological changes, variations in the 
course of the disease, healing or death depend 
on the presence or absence of allergy, and on 
its severity. In order to make an early 
diagnosis it is necessary to be able to recog- 
nize the earliest manifestations of allergy 
that result from any given active infection. 
The response differs according to the nature, 
number of infecting tubercle bacilli, site of 
inoculation, and ability of the host to 
respond. The onset of tuberculosis is 
insidious in those instances in which the 
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ers of infecting bacilli are too large to 
regu harmless or destroyed by the 
individual, and yet not large enough to play 
heavily on his specific protective mechanism 
and cause a marked immunity response. 
Symptoms in such cases are variable. The 
early allergic reaction 1s slight. Enough 
toxin may gain access to the circulation in 
susceptible individuals to produce a low 
grade toxaemia, with slight fever, tiredness, 
nervous instability and loss of usual vigor, 
of appetite and of a few pounds’ weight, 
with little or no cough. Pleurisy or haemop- 
tysis is a fortunate occurrence in such cases, 
enabling a definite diagnosis. There is not 
likely to be sputum, and bacilli must not be 
expected. The roentgenograph at first may 
reveal nothing distinctive, because of the 
mildness of the exudative reaction. A 
marked reaction to tuberculin adds positive 
evidence. In many such patients symptoms 
become more apparent later. A safe rule is 
to keep all such cases under close observation 
until they are restored to normal health. 
This insidious picture is seen most often in 
patients who possess unstable psychic, nerv- 
ous and endocrine balance, and for this 
reason also diagnosis is most difficult yet 
most important, for, because of the lowered 
physiological plane on which these patients 
live, they do not overcome extensive lesions 
as readily as the more robust. No definite 
course is followed after the onset of the 
disease in these insidious cases. Frank 
disease may develop shortly, or there may be 
an arrest of symptoms for months or years. 
When tuberculosis is of acute onset, for the 
safety of the individual it should be recog- 
nized at once, for it is the result of a rela- 
tively large reinoculation. The acute onset 
may follow other acute infections, or other 
stresses which lower the patient’s resistance 
for the time. Two things may happen. If 
the bacilli become activated and immunity 
is not greatly depressed, marked allergic 
reaction with frank symptoms may occur 
within a few hours ordays. If immunity is 
greatly depressed the bacilli may become 
pathogenic and be implanted widely in new 
tissues before the host reacts with the usual 
syndromes of toxic, reflex and local phe- 
nomena. The resultant group of symptoms, 
increased temperature, malaise, nervous in- 
stability, loss of strength, lack of appetite, 
and poor digestion, cannot be differentiated 
from any other acute infection, but the 
cough and expectoration should direct atten- 
tion to the lungs. Repeated examinations 
of the sputum are often necessary in such 
cases. Sometimes this early acute onset is 
followed by a prolonged quiescence; at 
other times, by a periodic repetition. Even 
when quiescence occurs, however, reflex 


symptoms practically always remain, and 
some of the local symptoms show muscle 
tension and lagging of the side to best ad- 
vantage. Roentgenological evidence is 
usually present, with localized rales during 
the acuteness of the attack.— Tuberculosis 
of Insidious Onset and of Acute Onset: 
Necessity of Different Diagnostic Criteria, 
F. M. Pottenger, J. Am. M. Ass., December 7, 
1929, xciit, 1801—(G. L. L.) 


Sign of Early Pulmonary Tubercu- 
losis.—The physical and roentgenological 
findings in pulmonary tuberculosis are due to 
the fact that the tuberculous process alters 
the blood and the air-content of the affected 
part. If these alterations remain below a 
certain level, they produce no demonstrable 
changes. If one could, in such cases, in- 
crease artificially the alterations present, it 
may be possible to produce the physical 
signs indicative of the existing lesion. 
Lesions of such minimal nature occur ap- 
parently quite often in the vicinity of the 
hilar lymph nodes. When the patient is 
lying on his affected side, the hilar region of 
the homolateral side will contain less air 
and more blood than in erect posture. The 
breath-sounds, even in a normal person, 
become sharper on the side upon which he is 
lying. In patients with a minimal and not 
demonstrable lesion in the hilar region, 
rdles may be produced by the simple change 
in posture. The same phenomenon could 
be elicited in patients with bronchitis, in 
some convalescing from pneumonia, and in 
one case of pulmonary tumor. The differ- 
ential diagnosis must depend chiefly on the 
history of the patient. The examination in 
lateral posture is especially recommended 
for the examination of the contralateral lung 
when pneumothorax therapy is considered 
and depends on the absence of lesions in the 
other lung.—Ein nicht beachtetes und nicht 
gewertetes auskultatorisches Zeichen begin- 
nender Lungentuberkulose, M. Sihle, Wien. 
klin. Wehnschr., May 2, 1929, xlii, 609.— 
M. P.) 


Ineipieney of Pulmonary Tuberculo- 
sis.—Interesting studies on normal and 
febrile temperatures are reported. It is 
pointed out that there may be marked 
differences in the normal within wide ranges. 
Normal temperatures were not influenced in 
healthy strong soldiers by 1.5 gm. pyramidon. 
While definite pathological temperatures 
were influenced by pyramidon, doubtful 
subfebrile cases behaved like healthy indi- 
viduals. The author reports certain cases 
which were observed over a period of 12 
years and which persistently remained sub- 
febrile and healthy. The author evaluates 
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physical-examination methods and approves 
of refinement of method and the importance 
of a good roentgen picture. He recognizes 
in the early infiltration the actual clinical 
first lesions of pulmonary tuberculosis, and 
gives a clinical picture and the development 
of the early infiltrate. The value of collapse 
therapy in this type of tuberculosis is con- 
sidered. Issue is taken with the morpho- 
logical differentiation of tuberculous tissue 
changes into exudative and productive 
according to Aschoff.— Beitrag zur Neuori- 
entierung tiber den Beginn der Lungen- 
schwindsucht, J. Hollo, Beitr. 2. klin. d. 
Tuberk., 1928, lxix, 148—(H. J. C.) 


Symptoms and Signs in Early Diag- 
nosis.—The most common symptoms in 
fairly early pulmonary tuberculosis are lack 
of strength and energy, evening fever, and 
perhaps cough and loss of weight. Condi- 
tions and infections other than pulmonary 
tuberculosis may give rise to similar symp- 
toms. Under such causes may be mentioned 
tobacco poisoning, overwork and overplay, 
infected tonsils or sinuses, chronic appendi- 
citis, chronic tubal infection in women, 
early carcinoma, and early hyperthyroidism. 
Of special importance in the early diagnosis 
and prognosis of pulmonary tuberculosis is 
observation of the pulse-rate and the occur- 
rence of haemoptysis. Other causes of 
blood-spitting should always be kept in 
mind. Among other signs, the resistance of 
the muscles over the apex posteriorly and 
local tenderness are mentioned as being sig- 
nificant. X-ray examination of the chest is 
considered only as complementary to the 
physical examination. It should also always 
be remembered that many agents besides 
the tubercle bacillus may cause fibrosis and 
sometimes cavity-formation. A _ careful 
assessment of all symptoms and signs should 
be made and due consideration given to the 
history before making a diagnosis.—Some 
Observations on the Assessment of the Value 
of Certain Symptoms and Signs in the 
Diagnosis of Early Tuberculous Infection, 
W. Stobie, Brit. J. Tuberc., July, 1929, xxiii, 
128.—(H. McL. R.) 


Early Diagnosis of Pulmonary Tuber- 
culosis.—Roentgen examination is the only 
method available for detecting early pul- 
monary lesions, which are frequently deep- 
seated and discrete. When rales can be 
heard in a lung or, as a rule, when haemop- 
tysis or pleurisy or cough has developed, the 
lesions are advanced. The early lesions are 
not usually accompanied by marked symp- 
toms. Further progress in eradicating 
tuberculosis depends to a large degree on 
routine roentgen examinations of all young 


adults, especially those who give a bad 
family history. In apical lesions ambj- 
dextrous percussion should be employed 
Change in vocal resonance is best deter. 
mined by applying the backs of the fingers 
to the chest. In auscultation a sharp cough 
at the end of expiration is necessary to bring 
out the rales clearly. Careful history taking 
is of the greatest importance. Suspected 
patients should be placed at rest for at least 
ten days, while the temperature and pulse 
are carefully studied. Sputum specimens 
should be submitted to competent labora- 
tories. If sputum and roentgenographs are 
both negative, such conditions as the follow- 
ing should be considered in differentia] 
diagnosis: Accessory sinus disease with 
bronchitis, hyperthyroidism, intestinal para- 
sites, chronic tonsillitis, aspergillosis, strepto- 
thrix. After a diagnosis, the patient should 
be put to bed for an indefinite period, 
preferably in a sanatorium, the latter being 
necessary for education, and isolation from 
children. Little difference in the results of 
sanatorium treatment can be noted in the 
varying climates of the different states, 
Patients without ample means should not be 
directed to climatic resorts. The morale 
and hope of the patients must be maintained, 
and the rest regimen must be continued for 
many months after all symptoms such as 
cough and fever have subsided. Pneumo- 
thorax, phrenicectomy and surgical collapse 
are not usually matters of early care, and 
should be passed upon only by the most 
competent tuberculosis specialists. Two or 
three years of the most careful observation 
are necessary in all patients, including those 
who have had pleurisy with effusion.— The 
Early Diagnosis and Early Care of Pul- 
monary Tuberculosis, G. B. Webb, J. Am. 
M. Ass., June 1, 1929, xcii, 1811.—(G. L. L.) 


Diagnostic Aids in Pulmonary Tuber- 
culosis.—In an attempt to discover to what 
extent important diagnostic aids were 
utilized by physicians in making their 
diagnosis before admission of the patient toa 
sanatorium, the histories of 1,499 patients 
were carefully analyzed. It was found that 
1,079, or 72 per cent, had their clothing re- 
moved before examination of the chest for 
the first time, and that, through repeated 
examinations, only 11 men and 21 women 
had been examined without this aid at the 
time of admission to the sanatorium. Of 
this group 21 had far-advanced and 3 
minimal tuberculosis. The use of the 
stethoscope was more general than the prac- 
tice of removing the clothes, 80 per cent of 
the men and 82 per cent of the women being 
thus examined during the first consultation. 
At admission, only 10 had not had such an 
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examination. Listening to chest sounds 
with the ear alone was practised in only 
30 per cent of the patients, and 60 physicians 
who used this method did not use a stetho- 
scope in addition. It would seem that the 
importance of auscultation following a slight 
cough is not appreciated generally, for only 
846 were asked to cough by the first physi- 
cian consulted, about 56 per cent of the 
total. The sputum of 1,004 patients was 
examined by some physician, 558 for the 
first, 267 for the second and 120 for the 
third, the men predominating. Tempera- 
ture records of varying value were kept for 
39 per cent of the patients, 45 per cent of 
the women and 33 per cent of the men. 
They comprised 34 per cent of those with 
minimal tuberculosis at admission, 42 per 
cent of moderately advanced and 38 per cent 
of those with far-advanced disease. Little 
attention was paid to weight records, only 
334, or 22 per cent of the group, having been 
weighed with any regularity, the women pre- 
dominating. In spite of the expense and 
inconvenience, 62.8 per cent of all had been 
roentgenographed, in 70 per cent of the 
minimal, 63 per cent of the moderately 
advanced and 60 per cent of the far-advanced 
cases. Of the 200 physicians who did not go 
beyond the taking of a history, it is sig- 
nificant that 189 did not make a diagnosis of 
tuberculosis. Correlation of the various 
aids used in numerous combinations by all 
the examining physicians, with the approxi- 
mate number of diagnoses made, seems to 
indicate that the patient who has tubercu- 
losis has little chance for a correct diagnosis 
unless the physician he consults employs a 
number of aids in arriving at the diagnosis.— 
The Utilization of Certain Diagnostic Aids 
of Special Value in Determining Tubercu- 
losis, L. R. Williams and A.M. Hill, J. Am. 
M. Ass. June 15, 1929, xcii, 1989.— 
£) 


Diagnosis of Activity of Tuberculosis. 
—The tuberculin test has made it easy to 
determine whether or not a child has been 
infected with tuberculosis. To determine 
the activity of such infection, recourse must 
be had to clinical, radiological and laboratory 
examinations. Frequent observation, in- 
cluding that of temperature, pulse and 
physical signs will constitute perhaps the 
most reliable method of determining whether 
or not a child with a positive tuberculin 
reaction is suffering from an active infection. 
Many X-ray illustrations are given, indi- 
cating various degrees of tuberculous activ- 
ity, but the importance of not relying entirely 
on this or any other single method of 
examination is stressed. Six laboratory tests 


are discussed: (1) determination of the 
serum-globulin and albumin; (2) serum- 
flocculation reaction, on mixing with in- 
creasing quantities of ammonium-sulphate 
solution; (3) speed of sedimentation of 
chromocytes; (4) blood-count, including 
study of the nuclei of the granular neutro- 
philes; (5) study of staining properties of 
neutrophiles in acid medium; and (6) com- 
plement-fixation reaction. The author be- 
lieves that the only advantage of any of the 
laboratory procedures (particularly the 
globulin determination) is as a delicate check 
on the accuracy of the clinical findings.— 
Le diagnostic de Vactivité de la tuberculose, 
E. Gorter, Rev. Francaise de Pédiatr., Feb- 
ruary, 1929, v, 1.—(P. J. W.) 


Diagnostic Errors in Pulmonary Dis- 
ease.—Pulmonary tumors are frequently 
difficult to diagnose; they may be mistaken 
for pulmonary tuberculosis, or a mediastinal 
tumor may simulate a pulmonary new 
growth. The diagnostic difficulties are 
particularly great in coexisting effusions; 
removal of the fluid and institution of a 
pneumothorax may clear up the diagnosis. 
Substernal goitres, interlobar effusions, 
lymphogranulomatoses, aneurysms, echino- 
coccal cysts may all be mistaken for bronchial 
tumors. The diagnosis “bronchitis” may be 
made erroneously in the presence of pul- 
monary tuberculosis, influenza, typhoid 
fever, sepsis and circulatory disturbances. 
One should be very sparing with the diagno- 
sis of “febrile bronchitis,” especially when 
it is of longer duration, or when the sputum 
is purulent. Lobar pneumonia is usually 
easily diagnosed, but pneumonias in the 
upper lobe are sometimes mistaken for tuber- 
culosis. Exudative pleuritis may be diag- 
nosed as pneumonia, if loud bronchial 
breathing is heard over the effusion. The 
correct diagnosis is frequently missed when 
the fluid is atypically localized, such as in 
interlobar pleuritis. This mistake is of 
importance, if the effusions are purulent; 
they may be associated with encapsulated 
serous effusions. Exudates may be over- 
looked after a probatory puncture did not 
produce any fluid, because the needle was 
plugged by a fibrin clot. An exudate may 
be obscured by a thick fibrous pleura or by a 
pleural tumor. Dry pleuritis and adhesions 
are frequently impossible to diagnose. Pneu- 
mothorax is easy to recognize if one thinks 
of this possibility, but if very little air is 
present the characteristic signs and symp- 
toms may be absent and even the roentgeno- 
logical evidence may be lacking. An ex- 
tensive destructive pulmonary process can 
easily be mistaken for a pyopneumothorax.— 
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Haufige Fehldiagnosen in der Lungendiag- 
nostik, L. Petschacher, Wien. klin. Wchnsckr., 
May 16, 1929, xlii, 687.—(M. P.) 


Failure to Diagnose Tuberculosis.— 
The author stresses the fact that the failure 
to diagnose tuberculosis is due to the in- 
sufficiently known view that tuberculosis is 
a disease of the entire body and is not alone 
to be identified with the lungs. The greater 
importance of biological reactions is stressed. 
As differential diagnostic possibilities are 
pointed out carcinoma of the bronchi, 
syphilis, chronic bronchitis, pneumococcus 
sepsis, the early stages of lymphogranuloma- 
tosis, sarcoma, substernal struma and 
mediastinal tumor. Also in the realm of 
conditions with meningeal symptoms, such 
as typhoid and paratyphoid fever, etc., 
tuberculosis should be given consideration.— 
Wichtige Faktoren bei der Fehldiagnose der 
Tuberkulose, A. Marberger, Zeitschr. f. 
Tuberk., 1928, li, 440.—(H. J. C.) 


Conditions Simulating Pulmonary 
Tuberculosis.—Chronic conditions which 
may simulate pulmonary tuberculosis are 
tabulated. In difficult cases, a careful his- 
tory, an exhaustive bacteriological investiga- 
tion, lipiodol injections, X-ray examinations, 
and bronchoscopic examinations are indi- 
cated.—Conditions Simulating Pulmonary 
Tuberculosis, F. G. Chandler, Brit. M. J., 
October 19, 1929, no. 3589, 706.—(W. I. W.) 


Observations on Tuberculosis.—The 
importance of family history, clinical notes, 
mode of onset, conjugal status, and some 
standards of diagnosis in pulmonary tuber- 
culosis are discussed.— Tuberculosis—Some 
Observations and Reflections, W. H. Dickin- 
son, Tubercle, September, 1929, x, 545.— 
(W. I. W.) 


Demonstration of Tubercle Bacilli in 
Histological Sections.—Thick sections, 
25-36 micra, are cut from tissue embedded 
either in celloidin or in paraffine. The em- 
bedding material is removed in the usual 
way. The sections are kept in carbol- 
fuchsin solution at incubator temperature 
for four to five hours. Then they are 
thoroughly washed in water, and immersed 
in a 10 per cent sulphuric acid solution for 
1 minute; this is repeated two or three times 
and is followed again by thorough washing 
in water. The tissue is transferred into 96 
per cent alcohol; every half-minute fresh 
alcohol is used; three to four changes are 
necessary, leaving the sections one-half 
minute in each change of alcohol. After 
this the sections are rinsed in distilled water 
and are put on slides; here, they are dried 
with filter paper. The following solution, 


freshly prepared, is used for final decoloriza- 
tion: 0.2 sodium hyposulphite plus 2 ¢& 
distilled water plus 4 cc. 96 per cent alcohol, 
The sections are covered with this solution 
for a few minutes until the fuchsin color has 
completely disappeared. This procedure jg 
done immediately before the slides are to be 
examined, because it may decolorize the 
bacilli after some time. The sections are 
dried again with filter paper, they are rinseq 
repeatedly with alcohol, and then several 
times with xylol, and finally imbedded jp 
canada balsam. By this method, many 
more tubercle bacilli could be detected 
than by the usual histologic methods— 
Eine neue Methode der T uberkelbazillenfir. 
bung in dicken Gewebsschnitten, A. Osol 
Centrbl. f. allg. Pathol. u. pathol. Anat, 
June 10, 1929, xlv, 319.—(M. P.) j 


Microscopic Determination of Tuber- 
cle Bacilli.—Comparative tests for tubercle 
bacilli were performed according to Ziehl- 
Neelsen’s method, the methods of Konrich, 
Schulte-Tigges, and according to Bender, a 
modification of Spengler’s method: 338 speci- 
mens were examined of which 53 were 
positive, and of these 48 by Ziehl-Neelsen, 
50 by Bender, and 53 by Konrich and 
Schulte-Tigges. The lower findings by 
Ziehl-Neelsen’s method were attributed to 
the decolorization and partly to the use of 
methylene-blue as counterstain while the 
advantage of the other three methods ap- 
pears to lie in the use of sodium sulphite for 
decolorizing and malachite green or picric 
acid as contrast stain. A test of antiformin 
as enriching medium on 149 specimens 
yielded 96.6 by antiformin and 89.7 per 
cent by the ordinary procedures.—U ber den 
mikroskopischen Tuberkelbacillennachweis, 
Kapeller, Centralbl. f. Bakt. I. Orig., 1928, 
xviit, 7—(H. J.C.) 


Ziehl-Neelsen Method Preferred.—In 
tests, using a number of methods on sputum 
from patients, smears from organs of cattle, 
swine and guinea pigs, the author found the 
Ziehl-Neelsen method entirely satisfactory 
qualitatively and quantitatively. Its ad- 
vantages lie in the satisfactory morphological 
picture as well as the entire absence of stain 
precipitates. It is pointed out that there 
may be forms which will not stain by the 
Ziehl method and may, however, according 
to Much’s procedure.—Untersuchungen tiber 
das Verhalten von Tuberkelbacillen bei den 
Darstellungsmethoden nach Ziehl- Neelsen und 
Much (nebst Bemerkungen hierzu von L. 
Lange), K. Hagedorn, Beitr. z. Klin. d 
Tuberk., 1928, lxix, 166.—(H. J. C.) 


Diagnostic Culture of Tubercle 
Bacillii—Further observations have con. 
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vious findings demonstrating 
f the new culture method in 
d with the 
s animal inoculation. The earlier 
ris that crystal violet, when incor- 
rated in a medium of mashed potatoes and 
exerted a deleterious effect on the 
h of tubercle bacilli was confirmed on 
more extensive study. For growing pure 
transplants, however, the following medium 
is advised: Mashed autoclaved potato, 25 
per cent; glycerol, 2.5 per cent; agar-agar, 
1.5 per cent; and distilled water, 71 per cent 
(all by weight). Note was made in earlier 
reports that the broth added to the potato- 
cylinder medium played a more or less 
indifferent role in promoting the growth of 
tubercle bacilli in this medium. Further 
study has shown that this can be replaced 
with 6 per cent glycerol-water without any 
loss of efliciency. The technique for the 
isolation and detection of tubercle bacilli by 
the sulphuric-acid-potato medium method is 
as follows: One cubic centimetre of sus- 
pected material is beaten to a homogeneous 
pulp and introduced into a sterile centrifuge 
tube of 15-cc. capacity with 1 cc. of 6 per 
cent sulphuric acid and mixed. After in- 
cubation at 37°C. for thirty minutes, the 
contents of the tube are mixed with about 
10 cc. of sterile 0.9 per cent salt solution and 
centrifugated. The residue, after the super- 
natant fluid has been decanted, is seeded 
on the surface of the glycerol-water-crystal 
violet-potato cylinder medium, the culture 
tube being capped with tinfoil after the 
cotton plug has been lightly impregnated 
with hot paraffine to prevent drying out of the 
medium. The medium is prepared by 
placing 1.5 cc. of 6 per cent aqueous solution 
of glycerol in a sterile tube, 6 inches by 
three-fourths of an inch in size, in which has 
been inserted the crystal-violet-potato cy- 
linder, about 3 inches long and five-eighths 
of an inch in diameter. The latter is made 
by soaking a clean potato cylinder, halved 
longitudinally, in a freshly mixed 0.0015 per 
cent standard crystal violet in 1 per cent 
sodium-carbonate solution (prepared from 
the pure anhydrous salt). The entire me- 
dium is sterilized in an autoclave at 15 pounds’ 
pressure for thirty minutes. Excessive or 
prolonged heating of the medium during 
sterilization is to be avoided. The culture 
tubes should be incubated in the dark, with 
due precaution being taken to avoid drying 
of the medium or contamination. A luxuri- 
ant growth should occur on this medium 
within from two to six weeks, but if the cul- 
ture is negative the tubes should not be dis- 
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carded for diagnostic purposes until after . 


three months’ observation at incubator tem- 
perature. Summary: In the sulphuric-acid- 
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potato culture method for the diagnosis of 


tuberculosis 6 per cent glycerol-water can 
be used to replace 5 per cent glycerol-broth 
previously recommended for the preparation 
of the crystal-violet-potato cylinder medium. 
This simplifies the preparation of the culture 
medium used in this new diagnostic method. 
Human and bovine tubercle bacilli grow with 
equal facility when present in small numbers 
in tuberculous materials on the crystal- 
violet-potato cylinder medium with glycerol- 
water in the absence of broth—A Simple 
Glycerol Water Crystal Violet Potato Cylinder 
Medium for Diagnostic Cultures of Tubercle 
Bacilli, H. J. Corper and N. Uvyei, Arch. 
Path., May, 1929, vii, 835.—(F. G. P.) 


Cultivation of Tubercle Bacilli.—The 
author prefers the method of Petragnan for 
the cultivation of tubercle bacilli as possess- 
ing advantages over the methods of Petroff, 
Lubenau, and Hohn. In place of the original 
10 per cent sulphuric acid the author uses a 
10 per cent hydrochloric-acid solution. The 
malachite-green in the medium is intended to 
inhibit the growth of other bacteria without 
having any influence on the_ tubercle 
bacilli—Zur Frage der Reinziichtung der 
Tuberkelbacillen, Stefania Lichtenstein, Cen- 
tralbl. f. Bakt. I. Orig., 1928, xviti, 239.— 
J. €.) 


Cultivation of Tubercle Bacilli from 
Negative Sputum.—This is an additional 
report to that originally made in 1925 in 
which tubercle bacilli were grown directly 
in sputum to which had been added a 
glycerine-glucose solution. By this proce- 
dure the bacilli were found in 33 per cent of 
cases Turban II and in 8 per cent of Turban 
I cases. The positive findings occurred 
mainly prior to three days. It is believed 
that the tubercle bacilli completely disap- 
pear, with hydrolysis of the sputum, at a 
later date and cannot be found even by 
animal inoculation, while the addition of the 
nutrient solution and incubation causes a 
rejuvenation. The glycerine-glucose sputum 
mixture added to tissues causes a_ rapid 
multiplication of the bacilli. Acid-fast 
saprophytes will also grow by this method.— 
Zur Frage der Ziichtung der Tuberkelbacillen 
im negativen Auswurfe, I. Schiller, Centralbl. 
f. Bakt. I. Orig., 1928, cviii, 1—(H. J. C.) 


Culture Method of Hohn.—The author 
used the method of Hohn on 100 sputa 
and obtained 20 positive findings in pre- 
viously negative cases. It is maintained that 
the culture procedure is superior to the 
microscopic determination of tubercle bacilli. 
The simplicity and practicability of the 
method exceeds that of animal injection and 
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it is suggested by the author that this 
method is preferable in examining for 
tubercle bacilli—Das Kulturverfahren nach 
Hohn—ein Fortschritt im Bacillennachweis 


bei der Lungentuberkulose, W. Roloff, 
Zeitschr. f. Tuberk., 1928, lii, 153.— 


Complement Fixation in Tuberculo- 
sis.—As the result of an examination of 109 
recruits there was found to be a definite 
relation between the positive Besredka reac- 
tion and the presence of tuberculous foci. 
It appears that long after the resolution of 
the tuberculous process serological blood 
changes still exist. In opposition to other 
authors it was found that there was no rela- 
tion between a positive reaction and the 
activation of the process or premonitory 
serum changes that were of practical sig- 
nificance.—Prdmonitorische Serumreaktionen 
bei anscheinend tuberkulosefreien Rekruten, 
W E. Hilgers and Sachs-Miike, Zeitschr. f. 
Tuberk., 1928, li, 468 —(H. J. C.) 


Complement Fixation in Tuberculo- 
sis.—The author reports an improvement in 
the use of the complement-fixation reaction 
with the antigen B of Wassermann and the 
Neuberg-Klopstock antigen prepared from 


W. 


Key to Abstractors 


. P.: Andrew Peters, Pittsfield, Mass. 

G. P.: Frank G. Petrik, Loomis, N. Y. 
. L.: George L. Leslie, Detroit, Mich. 

J. C.: H. J. Corper, Denver, Col. 

McL. R.: H. McL. Riggins, Loomis, N. Y. 
S. W.: H. S. Willis, Baltimore, Md. 
S 


24 THE AMERICAN REVIEW OF TUBERCULOSIS 


nonacid-fast bacilli grown on saponi 
tures. Clinically the higher 
findings is not considered of great valye 
since markedly positive reactions are found 
only in the advanced stages and a negative 
or mild reaction is of no significance — 
Zur Komplementbindungsreaktion bei Tuber. 
kulose, M. Stein and M. Schachwuwarly 
Beitr. Klin. d. Tuberk., 1928, lux, 408 


Complement Fixation in Tuberculo- 
sis.—An examination of 300 sera revealed 
that a positive outcome with the Neuberg. 
Klopstock method did not definitely estab. 
lish the diagnosis of tuberculosis. A differ. 
entiation of active from inactive forms was 
not possible with this test and the grade of 
the reaction does not parallel the severity of 
the process. A higher specific value was 
obtained with the  Lehmann-Facius. 
Loeschcke technique, which especially re. 
vealed a higher percentage of negative reac- 
tions in individuals free from tuberculosis — 
Uber die wichtigsten Seroreaktionen auf aktive 
Tuberkulose mit praktischen Ergebnissen der 
Reaktionen nach Neuberg-Klopstock und 
Lehmann-Facius und Loeschcke, K. Behnke, 
Beitr. z. Klin. d. Tuberk., 1928, lxx, 759.— 
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